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THE AMERICAN CHEMICAL SOCIETY. 
XXX V III.—Procrepmes. 
Annual Meeting, Thursday, December 4, 1879. 


Dr. Squibb in the chair. 
The minutes of the previous meeting were read and approved. 
The Chair appointed Messrs. Nichols and Waller, tellers, to 
count the votes for the officers of the Society. They reported the 
following as elected on the first ballot. 
Vice-Presidents, 
E. R. Seurps, | A. R. Leens. 
Corresponding Secretary, 
P. CasamMasor. 
Recording Secretary, 
Artuur H. Enciorr-. 
Treasurer, 
W. HH. Nicuors. 
Librarian, 
EK. W ALier. 
Curators, 
S. A. GoL_pscuMipt, | 
A. A. Frseuer. 
Committee on Papers and Publications, 


H. EnpeMANN, | Arno Bruner, 
| 


Gipreon E. Moore. 


P. SHARPLES, 


Committee on Nominations, 
Hansury Siri, J. GoLDMARK, 
Gro. M. Mitier, A. BourGouGnon, 
J.C. Barrersua. 
Board of Directors, 
A. R. Leens, H. ENpEMANN, 
M. ALsBeErG, 
C. F. CHanvier, H. Morron, 
P. CasaAMAJOR, W. M. Hasrrsuaw, 
Artuur H. Euwiort, ©. Trssté pu Moray, 
W. H. Nicuots, J. GoLDMARK, 
). WALLER. 


’ >» N 7 
EK. R. Sevres, 














508 PROCEEDINGS. 


There being no election for President and four Vice-Presidents, 
a second ballot was held, at which the proxies were voted on, and 
resulted in the election of F. A. Genth, as President, and Messrs. 
C. F. Chandler, J. W. Mallett, T. G. Wormley and Ira Remsen, as 
Vice-Presidents. 

The vacant names on the list of Directors were then filled by 
C. Tessié du Motay and E. P. Eastwick. 

The Chair appointed Messrs. Habirshaw and Alsberg a com- 
mittee to audit Treasurer’s account, and report at January meeting. 

Messrs. Behr and Winans were appointed tellers, and reported 
that Messrs. E. H. Williamson and G. G. Convers were elected 
members, and Mr. H. C. Meyer, associate. 

Mr. C. Semper was proposed by Bruno Terne, and seconded 
by Messrs. Alsberg and Goldschmidt. 

The resignations of Messrs. E. F. Smith and W. F. Hildebrand 
were read and accepted. 

The following papers were then read : 

“ Absorption of Sugar by Bone Black,” by H. A. Mott, Jr., 
Ph. D.; also, “ Practical Determination of the Sugar of Com- 
merce,” by same author; “On the Preparation of Methylene 
Chloride and Dioxyethyl-methylene,” by W. H. Greene, M. D.; 
* Action of Benzo-trichloride on Primary Amines,” by Jas. II. 
Stebbins, Jr., B. S.;  “ Laboratory Notes,” by H. Endemann, Ph. 
D., and Geo. A. Prochazka, Ph. D. 

Dr. Squibb appointed Messrs. Rossi, Nichols and Goldmark, a 
Committee on Conversazione for the ensuing year, and Messrs. 
Elliott, Goldschmidt and Waller, Committee on Rooms. After 
which a paper entitled, “ The Effect of Aluminium Salts on the 
Gastric Juice during the Process of Digestion,’ by Dr. Mott, Jr., 
was announced for the next meeting, and the Society adjourned. 

S. A. GOLDSCHMIDT, 
Recording Secretary. 
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XX XIX.—Tnwe ApsorpTion oF SuGAR BY BonE Brack. 
By HENRY A. MOTT, Jr., Pu. D., E. M. 


It is a pretty generally conceded fact amongst sugar chemists 
that bone black absorbs sugar. The exact amount of absorption 
being variously, stated, I determined to conduct a series of experi- 
ments to ascertain the fact for myself, as also to ascertain what 
influence the amount of bone black usually employed in sugar tests 
had on the solution. Bone black is used in two ways by chemists— 
it is either mixed directly with the solution to be decolorized and 
shaken up with it, or the solution is poured over a given amount of 
bone black in a funnel. 


It is evident, to determine the amount of sugar absorbed by bone 
black, experiments should be conducted with perfectly pure sugar, as 
well as with impure sugars, as the latter contain other substances 
besides sugar, which affect polarized light, and which are apt to be 
absorbed, in part, by the bone black, thus effecting the test of the 
sugar, and showing differences which, in part, could be attributable 
to this fact. 

It is also best in making comparative tests to dissolve sufficient 
of the sugar to be examined, at once, so that the same solution may 
be used for all the tests, otherwise errors due to weighing, variance 
of sample, and diluting, might creep in, and alter the results. In all 
my recent experiments I have been careful to observe these points. 

To find what influence bone black would have on sugar solutions, 
if the solution was poured over a given quantity of bone black in a 
funnel, I conducted a number of experiments (about a year ago) 
which were as follows : 

A solution of granulated sugar was made, which tested directly : 


peer ee rere --..- 99.9 per cent. 
Solution to which had been added 8 c.ec. of sul- 

phate of soda and 7 cc. of tri-plumbic 

8 565) dca isn Hol a ee eer ee 99.9 es 


Solution filtered over 10 grms of bone black, tested as follows : 


Waret portion, itera «oi ikvcsiaed saowas 99.5 per cent. 
Second Pay il Dd alee aaa lel oy alta Re Seales aaa ey 
Third TT > on, “gate eae oem ried mad... % 
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An inferior sugar was next taken : 

16.35 grms were dissolved in water, to which were added 3 c.c. of 
concentrated solution of chloride of sodium and 7 ¢.c. tri-plumbic 
acetate, and the whole diluted to 100 c.e. 

16.35 grms more of the same sugar were dissolved in water, and 
sulphate of soda was added, instead of the chloride. 

16.35 grms more of the same sugar were dissolved in water, and 5 
c.c. of tri-plumbic acetate were added, the whole being diluted to 100 
¢.c., and then filtered ever 10 grms of bone black. 

Tne fitet solution tested.... ....ccecceesses 85.3 per cent. 
The second ROL eater eiarene rieveleiceie eae. = mae 


The third solution tested in three parts : 


NE Taso Sind S Kaede) ae ai ee rege 84.9 per cent. 
REET FORTE ET EEO E TP TETRA T 85.0 “ 
NLS, Sek ence k sia elt ele ee Pea id 


Many other tests were made, using the same bone black, with 
similar results. With different bone black, perfectly free from water, 
much greater differences were observed in several experiments. 

A sugar (decolorized with 3 ¢.c. Na,SO, and 7 ¢.c. Pb sol.) tested, 
89.1 per cent. 

The same sugar, dissolved in water, and to which were added 5 ¢.c. 
Pb sol., and then passed over 10 grms bone black, tested in three 
portions, gave : 


MR dic, Viideu ¥iwry «bn ate mials 88.4 per cent. 
NN oe Ce ORE tex Silat 45 cee OT f 
REMUS Reis (sala donsteraey ae ek Renae 89.1 ae 


Without any experiments—admitting the fact that bone black 
absorbs sugars—I think it might reasonably be expected where sugar 
solutions are poured over a given quantity of bone black in a funnel, 
that the first portion of the filtrate would be much weaker in saccharine 
strength than the last portion, for the bone black would naturally 
saturate itself with the quantity of sugar it is capable of absorbing 
at once from the first portion, at a sacrifice of its strength. This is 
actually found to be the case, as the experiments I have just related 
clearly demonstrate. 

Some experiments, conducted by the late Prof. Merrick, and 
reported in the Chemical News, arrive at the same results. It would 
be necessary to obtain an average if this method of decolorizing were 
to be adopted—that either the whole solution be allowed to filter 
through the bone black, and then be thoroughly mixed together, or 
that when one-half is filtered, it be poured on the bone black and 
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filtered again. This seems an utter waste of time, when it is possible 
to mix the bone black directly with the solution at the start. This 
method, therefore, must be abandoned as possessing no merit what- 
soever. 

The experiments which I have recently conducted have been made 
with granulated, centrifugal, Muscovada, molasses and refined sugars, 
and in each case the bone black was first mixed with the solution 
before filtering. 

Before giving the results of these experiments, it may be interest- 
ing to present a few tests made by a number of chemists on the same 
solutions some few weeks ago, to determine the quantity of sugar 
bone black is capable of absorbing. ‘The experiments were couducted 
in Dr. Grund’s laboratory. 130.240 grms of a molasses sugar were 
dissolved in water, some tri-plumbic acetate was added, and the whole 
was diluted to 500 ¢.c., thoroughly shaken, and then filtered. A por- 
tion of the filtrate was tested. Then 50 c¢.c. of the filtrate were mixed 
and thoroughly shaken with 1 grm of bone black ; 50 ¢.c. were mixed 
and thoroughly shaken with 3 grms of bone black ; and to another 
50 c.c. of the filtrate were added 5 grms of bone black, and the same 
was thoroughly shaken. Each was filtered separately and tested separ- 


ately, by each chemist, as follows : 


Dr. Grunp. Dr. Beur. De Messeuy. Dr. Morr. 
he filtrate tested*............. 89.1 agit Ke 
50 c.c. + 1 grm bone black...... 89.0 88.9 89.1 89.1 
50 cc. + 3 grms Sey tare 88.6 88.8 88.9 88.7 
50 ¢.c. + 5 arms a) 1 pccnateres 88.4 88.3 88.7 88.4 


From these experiments it will be seen, taking Dr. Grund’s test 
for the plain filtrate as 89.1, and his test for the filtrate containing 
10 grms of bone black in 100 ¢.c. of solution (5 grms to 50 ¢.c.), as 
88.4 per cent., the saccharine strength of the solution was lowered 0.7 
per cent. 

This reduction in the saccharine strength I found too great when 
experimenting with larger quantities of solution, and using the same 
and greater proportions of bone black. 

For example: 260.48 grms of granulated sugar were dissolved in 
water, and diluted to 1000 ¢.c., and a portion of the filtrate was 
tested (1). 

To 500 ¢.c. of the solution were added 100 grms of perfectly dry 
bone black, the whole was thoroughly shaken, then filtered and tested, 
first by my assistant Mr. Smylie (who very kindly assisted me in all 
of the following experiments), and then by myself (2). 


* Owing to its being too dark, the tests were not considered reliable. 
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To 50 c.e. of the filtrate were added 5 ¢.c. of water, the whole was 
thoroughly shaken and tested (3). 

To 50 ¢.c. of the original filtrate, 5 ¢.c. of water and 5 grms of 
bone black were added, and this was filtered and tested (4). 


To another 50 ¢.c. of the first filtrate were added 4 c.e. of tri- 
plumbic acetate, 1 c.c. of acetic acid and 5 grms of bone black, the 
whole thoroughly shaken, filtered and tested (5). 


The tests were as follows : 


SMYLIE. Morr. 
Putrate No: 1....... «<< 99.60 per cent. 99.60 per cent. 

es INOS es Gos SO oLOO ae 98.90 << 
ss N ( 90.50 - ( 90.50 ss 

On D.. 6s s 1 99.55 as 1 99.55 as 

3 ( 90.10 i { 90.20 KS 
“cc J 4 . 

1 Oe ) 99.11 ‘“ 1 99.22 ‘“ 

. { 90.30 = { 90.20 * 
“ 4 » < 

No. 5 * 1) 99.33 fs ) 99.22 . 


From the first two tests it will be seen that the saccharine strength 
of the solution was reduced 0.70 per cent., by 20 grms of bone 
black to 100 ¢.c. of solution ; this would prove that 10 grms reduce 
it only 0.35 per cent. instead of 0.70 per cent., as in the experiments 
quoted above. From comparison of filtrates 3, 4 and 5, in this 
experiment, it is also shown that 10 grms of bone black only reduce 
the strength of the solution 0.30 per cent. 


Another experiment led to similar result : 


260.48 grms of granulated sugar were dissolved in water, and 
diluted to 1000 e.c. 


SMYLIE. Mort. 

500 c.c. of filtrate + 50 grms of bone black... . 99.30% 99.30¢ 
EN io io 5k sane eee ae KS say BEE 99.60% 99.60% 
i ets r ae ( 90.40% ( 90.40% 
50 c.c. of filtrate + 5 c.c. water........... 1 99.44% ) 99.44% 
e : ; aeay _ { 90.10¢ ( 90.10% 
50 ¢.c. + 5 ¢.c. water + 5 grms bone black 1 99.11 ¢ ) 99.114 
50 c.c. of filtrate + 4 c.c. tri-plumbic acetate | 90.10% § 90.10% 
+ 1c.e. acetic acid + 5 grms bone black. | 99.11% ) 99.11% 


From these experiments, the reduction in saccharine strength was 
.3 per cent., by 10 grms of bone black. 
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EXPERIMENTS WITH CENTRIFUGAL SUGAR. 
260.48 grms were dissolved in water and diluted to 1,000 c.c., and 


filtered. 


SMYLIE. Mort. 
50 c.c. of filtrate + 2 c.c. of cone. solution of salt § 87.20% { 87.20% 
+ 3 ec. of tri-plumbic acetate......... wees tT 1 95.92¢ | 95.92% 


500 c.c. of filtrate + 100 grms of bone black were filtered. 


SMYLIE. Mort. 

“ yi" - , ( 87.20% ( 87.20¢ 
50 c.c. of this filtrate + 5 ¢.c. of water......... ) 95.70¢ 195.704 
50 c.c. of same filtrate + 1 ¢.c. of acetic acid + 4 § 96.90% § 87.00% 
meen Adachi BGlatlOls 2 6 H2 Se che oad cwin ioe 2 (95.59% | 95.704 


From these experiments, 100 grms of bone black to 500 c¢.c. of 
solution, or 20 grms to 100 ¢.c¢. solution, only reduced the strength 
0.20 per cent. ; therefore, 10 grms would only reduce it 0.10 per 
cent. 

EXPERIMENTS WITH REFINED SUGARS. 
260.48 grms of a refined sugar marked “ D” were dissolved in 


water, and diluted to 1,000 c.e. 


SMYLIE. Morr. 

50 c.c. of filtrate + 2 c.c. of salt + 3 ¢.c. of lead § 75.00% | 75.00% 
RR icra weaewa ns pea ee een Pate ) 82.50% | 82.50% 
50 c.c. of filtrate + $ ¢.c. acetic acid + 44 ¢.c. of | 74.40% | 74.40% 
lead solution + 5 grms bone black........... {81.84¢ | 81.84% 


From this experiment, 10 grms of bone black reduced the sac- 
charine strength of the solution 0.66 per cent. 
EXPERIMENTS WITH GRANULATED SUGAR, USING PREPARED IVORY 
BLACK INSTEAD OF ORDINARY BONE BLACK, 
260.48 grms of the sugar were dissolved in water, and diluted 


to 1000 ¢.e. 


SMYLIE. . Morr. 
50 «.c. + 5 ¢.¢. OF WAGER las one crn dink sete paid oan 
50 c.c. + 2 c.c. of salt + 3 c¢.c. Pb sol......... ye | pest 
50 cc. + 4.¢.c. Pb sol. + 1 cc. of acetic acid. pop ; poi 
50 c.c. + 5 ¢.c. water + 5 grms bone black.... : pani : page: 


From this experiment, 10 grms of ivory black absorb 0.66 per cent. 


of sugar. 
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Without giving any more of the experiments I have conducted, 
I will briefly state the conclusions I have arrived at : 

Ist. That 10 grms of bone black will absorb from a solution of 
perfectly pure sugar (26.048 in 100 c.c.), sufficient sugar to weaken 
the saccharine strength of the solution 0.30 per cent. to 0.35 per cent, 

2nd. That 10 grms of bone black will absorb sufficient sugar, and, 
also, other substances which effect polarized light, from a solution 
(26.048 in 100 ¢.c.) of an impure or raw sugar, so that the saccharine 
strength of the solution will show a loss of from 0.10 per cent. to 
0.66 per cent. by the direct test, but only 0.30 to 0.35 per cent. by the 
inverted test. 

3rd. That some perfectly dried bone blacks will absorb more sugar 
than others. 

4th. That the greatest amount of absorption by 10 grms of any 
kind of prepared bone black on a solution of pure sugar (26.048 in 
100 ¢.c.), is only sufficient to reduce the saccharine strength of the 
solution 0.70 per cent. 

5th. Since 2 grms of bone black are quite sufficient to decolorize a 
filtered sugar solution which has been partly clarified and decolorized 
by means of tri-plumbic acetate, it can be used with safety, as the 
amount of sugar it will absorb would hardly effect the saccharine 
strength of the solution appreciably. 

6th. Supposing 10 grms of bone black to reduce the saccharine 
strength of a solution (26.048 in 100 ¢.c. water) of pure sugar test- 
ing 100 per cent., exactly 0.35 per cent., then we can deduce the fact, 
that 1 ton of bone black will absorb 18.2 Ibs. of sugar, or, bone 
black is capable of absorbing 0.0091168 per cent. of sugar. 





Tue PracricaAL DETERMINATION OF THE VALUE OF THE 


XT. 


SuGARS OF COMMERCE. 
By HENRY A. MOTT, Jr., Pu. D., E. M. 


Owing to the many constituents which enter into the composition 
of sugar in its “crude” or “raw” condition, and to the fluctuations 
in the proportions of these constituents, and, above all, to the difti- 
culty in obtaining an average sample, it becomes almost an impossi- 
bility to arrive at an accurate estimate of the value of a cargo of 
sugar, on the small scale necessary for laboratory investigations. Still 
many very valuable data may be obtained in the laboratory, which, 
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when combined with other indications, such as the brand, the color, 
the depth of “foots,” ete., will enable one to arrive at an approxi- 
mate estimate of the real value. 

The elements necessary to be known before any approximate 
value can be put on a given cargo are : 

Ist. The number of hoysheads trom which the sample has been 
taken. 

The taking of an average sample has to be done with great care, 
and considerable discretion must be exercised by the sampler, as very 
often a large number of hogsheads are found mixed in with a given 
lot of sugar, which are quite inferior in grade. In such cases it is 
always well to make a separate sample of the same, and to count the 
number of hogsheads found. Experienced samplers consider that a 
handful of sugar taken by means of an augur, from 20 to 50 per 
cent. of the number of hhds., in a given lot, and thoroughly mixed 
together, is a fair average of the lot. In all sugars except centri- 
fugals, the hhds. are bored in the centre and at the foot ; in centrifu- 
gals, besides being bored at the foot, the hhds. are bored about four 
inches from the top, to save loss of sugar. The samples weigh about 
sixteen pounds. 

2nd. The brand of sugar, whether it be a centrifugal, Musea- 
vado, molasses, clayed, Manilla, Pernambuco, Melado, domestic 
molasses, ete., ete. 

3rd. The color, according to the Dutch standard. This is a very 
important element, as the cost of decolorizing a dark colored sugar 
is not to be ignored. 

tth. Zhe presence, or absence, of excess of gum. This can be 
determined by feeling the sugar. An excess of gum hinders the 
rapid filtration of sugar, and, also, increases the expense in decoloriz- 
ing. 

5th. The depth of “foots” in the hogsheads. Overlooking and 
not allowing for this element, may be. the cause of great loss. In 
Trinidad sugars, when green (or new), the foots vary from 5 to 12 
inches, but generally from 6 to 8 inches. When the sugar gets old, 
the foots vary from 5 to 7 inches. In Martinique sugar, when green, 
the foots vary from 4 to 8 inches—when old, from 5 to 6 inches. 
The hogsheads are smaller for Martinique sugars than for Trinidads— 
the former only holding 1,200 to 1,300 lbs., while the latter hold from 
2,000 to 2,500 lbs. In molasses sugars the foots amount to from 3 
to 5 inches in the green suga., and from 0 to 3 inches in the old. In 
Cuba Muscavado sugars there are from 5 to 6 inches of foots in the 
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green, and 2 to 4 inches in the old sugar. In centrifugal sugar, in 
the green, from 1 to 2 inches of foots are found, and in the old, 
from 0 to 2 inches. The foots of a sugar will test all the way from 2 
to 10 per cent. less than the sugar itself. 

6th. The general condition of cargo. This is all important, for 
often the cargo is so badly damaged by water that it becomes next 
to an impossibility to obtain an average sample. 

ith. The per cent. of cune sugar present. 

8th. The per cent. of impurities. 

9th. The per cent. of dry substance, and 

10th. The per cent. of sugar in the dry substance. 

The first five of these factors can be obtained outside of the 
laboratory ; of the other five, only two have actually to be deter- 
mined in the laboratory, which are, Ist, the percentage of cane sugar 
present, and 2nd, the percentage of water. From these, the other three 
are obtained by calculation. The processes for determining the per- 
centage of sugar and water should, therefore, be as accurate as 
possible. 

Many processes for the determination of sugar other than by the 
use of the saccharometer, have been from time to time suggested, 
and although some of them are quite short, and give quite accurate 
results, especially the process proposed by P. Casamajor, with methylie 
alcohol, still I think that they are not to be preferred when the sac- 
charometer is at hand. Of the various instruments on the market it 
becomes important to determine the one most suitable for the examin- 
ation of sugar. The best instrument, in my opinion, is the Duboseq- 
Soleil, which is provided with the necessary tubes and other appli- 
ances, for testing by inversion—a point neglected by the Germans, 
and which I consider of great importance. It has, furthermore, the 
advantage over many of the other instruments, that it only requires 
16.35 grms of sugar to be dissolved in 100 ¢.¢ of water. A solution 
of 26.048 grms in 100 ¢.¢., as required with other instruments, cannot, 
in the case of dark colored sugars, be sufficiently decolorized to allow 
a correct reading in the polariscope. 

I now proceed to describe what I consider the best methods for 
testing a given sample for cane sugar and water : 

Instead of 26.048 germs or 16.35 germs of sugar being taken, ten 
times this quantity should be weighed off, that is, 260.48 grms 
for the Ventzke, and 163.50 grms for the Laurent’s or Duboscq’s 
nstrument. By taking so large a quantity of sugar, we are sure of 
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getting a fair average sample, which is next to impossible in the 
majority of raw sugars, where only 16.35 or 26.048 grms are taken, 
This I have frequently demonstrated by repeatedly testing the same 
sugar; the difference in some instances amounting to from 0.5 to 
0.75 of one per cent., when the greatest possible care is used. 

For the purpose of decolorizing, I use in the case of dark colored 
sugars 4 c.c. of a concentrated solution of chloride of sodium and 6 
c.c. of a solution of tri-plumbic acetate, for every 16.35 grms of dis- 
solved sugar. If the sugar is of a light color, much less of these 
reagents may be used. 

To determine the fact that the use of these proportions does not 
influence the percentage of sugar, I have conducted a number of 
experiments : 

16.35 erms of granulated sugar were dissolved in water, diluted to 
100 «.c. and tested ; result = 99.8 per cent. The same quantity was 
again weighed out, and the above proportions of salt and lead solu- 
tion were added. The filtrate from this solution tested exactly the 
same, /. ¢., 99.8 per cent. I repeated this experiment with sugars of 
inferior grades with identically the same results, which demonstrated 
that the volume occupied by the precipitate did not influence the 
result. Ten times the normal weight of sugar is to be dissolved in 
water, poured in a flask graduated to exactly 1000 grms of water, 
and then treated according to either one of the two following 
processes : 

Ist. The sugar may be perfectly dissolved, and then diluted to 
the 1000 ¢.c. mark, and thoroughly shaken, when 100 c.e. may be 
taken and decolorized with 4 ¢.c. of salt solution, and 6 ¢e.c. of tri- 
plumbic acetate, and then tested, adding 10 per cent. to the indica- 
tions obtained, or 

2nd. The sugar may be perfectly dissolved, and, if very dark, 40 
c.c. of salt solution may be added, and 60 c.c. of tri-plumbic acetate, 
and the whole diluted to the 1000 ¢.c. mark. If the sugar is light, a 
much smaller quantity of decolorizing reagents may be used. The 
mixture should be shaken thoroughly and filtered. When 100 e.e. 
have filtered, use 50 ¢.c. for inversion, and test the remainder directly 
in the instrument. 

I consider it necessary to invert the sugar, as numerous experi- 


ments have demonstrated 


that the other substances present which 
affect polarized light, and which are supposed to neutralize each other, 
do not do so at all, except in very pure sugars, where they only 


exist in small quantities. The test for cane sugar, as given by the 





direct test, I tind in some cases too low ; in others, entirely too high. 
of filtrate, 
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The process for inversion is very simple : 


in a small flask, add 5 e.c. of HCl (containing 5 per cent. of SnC\,), 
It is best 
It can then 


and shake thoroughly ; then heat in a water bath to 68° C, 


to the 50 e@.e. 


to allow the solution time to cool down to about 30 


be tested in the instrument after noting the temperature. 


test to the direct test, and refer to Clerget’s table.* 


Granulated sugar tested 
Inverted it tested 
99.90 + 30 = 129.9 at 
129.90 == 99.90 % sugar (130.0 = 100 ¢ at 28 


The following are a number of tests which I made with the utmost 


care, regarding 


was made: 


BRAND OF SUGAR. 


Muscavado...... 
Molasses. 0.5... 
Muscavado...... 
Centrifugal..... 
Centrifugal..... 
Molasses........ 
Syrup (refined)... 
Black Strap .... 


Centrifugal. ... 


Refined “C”.... 
Centrifugal .... 
Centrifugal..... 
Centrifugal..... 
Centrifugal..... 
Centrifugal..... 
Guadaloupe... .. 
Guadaloupe... .. 
Refined “C”.... 

By examining these tests it will be seen that the difference by 
inversion is from — 1.5 to + 
testing 93 per cent. by the direct test, when inverted only tested 91.5 


per cent., owing to the ] 


the plane of 


Another sugar, testing directly only 84.3 per cent., inverted tested 


the 0 


No. Dutcu 


STANDARD 


11 


: 6 


8 


D 


OO 


9 


98" GC: 


Direct. 
87.10 
84.00 
84.00 
93.00 
89.00 
84.30 
39.30 
46.00 
95.00 

.20 
94.00 

90.40 
93.00 
91.00 
91.10 
87.00 
78.50 


86.80 


3 per cent. 


yresence, in excess, of 


.99.90 direct. 


of the instrument, every time an observation 


CorRECTED. 
828.25 
85.50 
83.50 
94.25 
89.75 
86.60 
41.60 
46.40 
94.75 
85.00 


89.00 
91.50 
90.00 
90.40 
86.10 
79.40 
87.00 


That is to say, a sugar 


polarization in the same direction as cane sugar. 


Add this 


DIFFERENCE IN 
FAVOR OF 
CorreEcTepb Test. 


— 0.50% 
— 1.40% 
— 1.50% 


— 


— 0.70% 


+ 0.904 


glucose, which turned 





+ 1.154 
+ 1.50% 


0.50% 


00% 


0.90% 


+ 0.704 








* Which can be found in Ure’s Dictionary of Arts, Manuf. and Mines. 
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h. 86.6 per cent. This example shows that the true per cent. of cane 
e, sugar was prevented from manifesting itself, owing to the presence 
y of excess of levulose and gum, which turned the plane in the oppo- 
st site direction. 

n From these experiments it is clearly shown how necessary it is 
is to invert a sugar before the true per cent. of cane sugar can be 

obtained. 

To the determination of the water in sugars I have devoted con- 
siderable attention, and have made hundreds of comparative tests 
which have demonstrated the falsity of the indications of the 
areometer. A large number of sugars which, by more exact pro- 

P cesses, showed the presence of 15 to 2 per cent. of water, showed 
: by the areometer method from 0.5 to 0.7 per cent. less than no water 
” at all. It is not reasonable to suppose that the indications of an 
‘ areometer could be worth anything when applied to a pure sugar, 
“ and then be correct when applied to impure sugars of varying per- 
4 centage of soluble impurities, if to the indication there is added a 
¢ theoretical correction which is not based upon the actual facts of the 
g case, but on supposition only. The following experiment will illus- 
Y trate the various processes : 

y A centrifugal sugar gave, according to the ‘ water 

a areometer,” allowing 39 of impurities as error 

i due to the salts present................ seeee — 1,89¢ 

ya The Balling areometer, allowing § correction of 

fe MOD rates ONG s, oo ocAls 5 ag ecto o areiele <-ceeeto + 1.30¢ 

E Scheibler’s areometer (corrected) gave............ + 1.00% 

@ Drying in Gi-DOth Gave... . 2.5 2.6. cske cows wees + 2.304 

a ‘¢ over sulphuric acid gave................. + 2.30% 

ie sf i, VACMORORUO® oo cittd fans Os hee aia aatla ters + 2.10% 

- Another sugar gave 4.5 per cent. water by drying in air-bath over 
fr sulphuric acid, and in vacuo, whilst the areometer, according to one 
fe method, gave only 0.9 per cent., and by the other, 1.5 per cent. water. 
a With a little practice I consider it possible to tell within one per 
fe cent. the amount of water in any sample of sugar, by feeling the 
y same, and more reliance can be placed in this method than it is possi- 
r ble to place in the areometer method. There can be no question, but 
5 that for the rapid determination of water, drying in vacuo is the 
1 most reliable method. 

: Having now determined the several factors, let us proceed to the 
l determination of the value. The following example will serve for 


illustration : 
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BRAND OF (SUGAR. :.. 06.666 fers UoNe bod 7 Aiaeavade. 
Parnnns OL ARGON ROM ..2.03500 50 REEL ER 25% of hhds. 
PCH ORG OO: 5 ¢ disuse) sea a Sea ae, SO ee 4 inches. 
WONDETION O8 “CARGO (. <<a iccerecs Selo osioea eles ... Good. 
CoTet OR SEGARI 2 oi 4. cio brats in Ghee No. 12, D. S. 
OE Ae oe PR ERS nD PR Ot UPB ... Not excessive. 
CoRRECTED PER CENT. oF CANE SUGAR............- 90.00% 
OCT ae ee ete eee ee Rca reer for 4.00% 
Se STAN. 66sec ria. enero se vaentmes deeewes 96.00% 
SUGAR AINGIORS SURSPENOE 6c 16 o <icxtaic Qualitas Oe 93.755 


A cargo of raw sugar, such as is described in the above example, 


was, on the 10th of November, 1879, worth 9 cents per pound. 


If all the factors remained the same except the color, which we 
will suppose No. 8 instead of 12, the sugar would then have lost one- 
quarter of a cent, and would be worth only 8? cents, that is to say, for 
four shades of color an allowance must be made of at least + of one 
cent. If all the factors remained the same in the Ist example except 
the per cent. of cane sugar, which we will change to 85 per cent. 
instead of 90 per cent, the value then will be only 8{§ or 8% cents. 
This allows in Muscavado sugars ;‘¢ of a cent for every degree or per 
cent. 

To tind out the influence the foots have on the value of sugar, 
let us take, for example, 100 hhds. of a Muscavado sugar testing 85 
per cent., the foots testing 75 per cent. A hhd. of Muscavado sugar 
is 36 inches in height, and holds about 1,600 Ibs. If the foot is 
only 4 inches, then we will find that about ¢ of the sugar is foot. 
The sugar will stand then : 


OPA ODS. 2.2.5 55 2. 0 1422.23 lbs. = 1208.89 Ibs. cane sugar. 
ee Ce opsns ess 177.77 lbs. = 132.23 lbs.“ " 
1600.00 Ibs, = 1341.12 lbs. cane sugar. 


If all the sugar tested 85 per cent., we should find 


Se Se OR DOT OOM, ci vae sen annen anes 1360.00 lbs, sugar 
EET TET Pee TCT Ter Te 1341.02. , * 
Loss of cane sugar on one hhd.................. 18.88 “ 

‘6 FS HOO PEGS cscs asin piers: serene 1888.00 “ 

1888 lbs. of sugar at 82 cents $162.84. The loss then on 160 


hhds. of sugar, if calculation were not made for 4 inches of foots, 
would be $162.84. Supposing the foots to be 8 inches instead of 4, 
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the loss would be $325.68; this is, therefore, an important factor to 
consider. It is safe to allow for every inch of foots, in excess, at 
least so of a cent. per pound; so for 4 inches extra 75 of a cent 


should be allowed. 


It is necessary to know the per cent. of cane sugar in the dry sub- 
stance, as of two sugars testing 90 per cent., the one containing only 
water, as impurity, would be the most valuable, as it it is easier to 
remove water than other impurities. Again, as sugar, to a very great 
extent, is hy groscopic, the low test of a sugar may be due to water 
absorbed by the sugar from the atmosphere. I have known a number 

2, of instances where a sugar would test from one to two per cent. 
lower if sampled on a damp day, than it would on a clear, dry day. 
The high test of a sugar may also be due to the evaporation of water 
* in the natural drying of sugar in a warm room. It is best, therefore, 
wi to base calculations of value on the cane sugar in the dry substance. 
. It is necessary to consider the per cent. of impurities present, as the 
° amount of sugar it is possible to get out of a given cargo depends on 
t this factor. Of course, the care exercised in refining, ete., exerts its 
: influence. Supposing, however, there was no other element to con- 
? sider except the impurities, then, taking a sugar of the following 
‘ composition, 
aa = EN ss aoa se Srene: Gane rian, ae cee 85.004 
; OEE Ts OME OP RPE aE Ee Ren sc. OOM 
. Poverted: susars 2 ecu Leese kewee tora 
: Ceranie swhstances< <3 sii Aileen ease . 6.10% 
i, | ENED eae ON | See MG eRe Spec Beer Pema eCTee Ep 2 2 1.70% 





100.00% 


we will find, according to the experience of the best refiners in this 
country, that, as one per cent. of impurities prevent the erystalliza- 


tion of one per cent. of sugar, we will obtain 


ANS SOO RE: os xh ie cre orcs eine wae i eee 85.00¢ 
itd: TENG... os, ss vei etwas Says eee 


OCrestallizable Smear dc ccn 4 cla acc osemeeees 74.00¢ 


jc CLC CET Se ee ea Ret Jig aiwepesecece 26.00¢ 


100.00¢ 
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The French method deducts from the per cent. of cane sugar five 
times the ashes, plus the per cent. of inverted sugar. By this method 
the problem stands : 


ROTA BRUNA coca? 0 3a ade oie tari Ae are ate oe 85.00% 
Ashes < 5 + inverted sugar......... ) > 
hd frag gorges on . = 11.70% 
17 xX 5 + 3.2 Wide der oriiontyaiatens scot \ 
ae ee rere 73.30% 
1 PLS ES a ae CRN Sree eer enn eae 26.70% 


100.004 


The brand of the sugar makes some difference in value ; for 
example, a centrifugal sugar of the same color, test and other factors 
being the same, is preferred to the extent of about 7's to $ of a cent. 
For each degree or per cent. of a centrifugal sugar, about 75 of a 
cent is allowed, so that a centrifugal sugar testing 90 per cent., worth 
9 cents, would be worth 9} cents if it tested 95 per cent., other fac- 
tors remaining the same. 
ee 

XLIL—On true Prerararion oF MrtrHyYLENE CHLORIDE, AND Dt- 
OXYETHYL-METHYLENE. 
By Wo. H. GREENE, M. D. 

With the exception of the diethyl ether of methylene glycol, all 
of the oxyethyl substitution compounds of methane have already 
been described. Ortho-formic ether, CH(OC,H;)3, was studied by Kay 
and Williamson, and is generally known as Kay’s ether. Ortho-car- 
bonic ether, C(OC,H;,),, was discovered and described by H. Bassett. 
Methyl-ethyl ether has long been known. 

By a reaction similar to that by which these ethers are formed, I 
have isolated dioxyethyl-methylene, the reaction between sodium 
ethylate and methylene chloride taking place as indicated by theory. 

The chief difficulty lies in the preparation of pure mythylene 
chloride. The process described by Perkin, and depending upon the 
reduction of chloroform by zine and ammonia, yields only small 
quantities of methylene chloride, and the direct chlorination of 
methyl chloride gives equally unsatisfactory results. The method 
which, after numerous experiments, I have found to answer best, 
consists in the reduction of an alcoholic solution of chloroform by 
zine and hydrochloric acid. 

The zine and chloroform (mixed with several times its volume of 
alcohol) are placed in a flask connected with a suitable condensing 
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ve : aeege ; ; a 
; apparatus, and hydrochloric acid is added in small portions. The 
7 reaction develops considerable heat, and methylene chloride and 
chloroform distil over; when the reaction has somewhat subsided, 
and no more liquid distils, more hydrochloric acid is added, and a 
moderate heat applied, if necessary. In any case, the mixture is 
heated towards the close of the operation, until alcohol begins to 
distil in quantity. The operation is then arrested, and the product 
in the receiver is washed, dried and rectified, that portion which 
passes below about 53° being retained. The residue is returned to 
the flask, and again submitted to the action of the zine and hydro- 
ehloric acid. By several careful rectifications of the product passing 
oF below 53°, pure methylene chloride, boiling at 40-41°, is obtained. 
be By several operations in this manner, the yield of methylene 
* chloride may be brought up to about twenty per cent. of the chloro- 
. form employed. 
th : : 
an Little or no advantage is gained by attempting to fractionate the 
product as it distils from the flask, so that the chloroform may flow 
back into the reducing mixture, for such distillation necessarily takes 
place in a stream of hydrogen, which carries with it about as much 
' chloroform as methylene chloride. 
Diowyethyl-methylene.—This compound was prepared by gradu- 
ally introducing one molecule of sodium into a mixture of one mole- 
Ml cule of methylene chloride and about four times the theoretical 
ly quantity of absolute alcohol, contained in a flask connected with a 
Y reflux condenser. After all of the sodium has been introduced, the 
ai mixture is heated on a water-bath for about an hour, and is then dis- 
‘ tilled. he distillate is fractionated, and the portion which passes 
below 78° contains all of the diethyl ether. It is agitated with a 
I tolerably concentrated solution of calcium chloride, and the light 
= etherial layer is separated, dried over calcium chloride, and carefully 
i rectified, that portion being retained which passes between 86° and 
. 89°. 
oe Dioxyethyl-methylene, so obtained, is an etherial liquid, having 
ll a penetrating, pleasant odor, somewhat recalling that of mint. Its 
f specific gravity at 0° is 0.851, and it boils at 89°, under a pressure of 
d 769 millimeters. It is slightly soluble in water, from which it may 
, be separated by the addition of calcium chloride ; it mixes in all pro- 
y portions with ether and alcohol, and cannot readily be separated 
from its alcoholic solution if much alcohol be present ; in such a 
pf case, fractional distillation, and treatment of the portion which passes 
r 





below 78°, with solution of calcium chloride, effect the separation. 
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XLII.—Action or Brenzo-TricHLoRIpE oN Primary AMINEs. 
By JAmes H. Stepsrins, Jr., B.S. 

O. Doebner has shown, by his experiments on “ malachite green” 
(Ber. chem. Gesell., I1, 1,236), that benzo-trichloride will only unite 
with tertiary amines, in the presence of zine or aluminium chlorides. 

Now, it occurred to me, that some of the primary amines might 
unite directly with benzo-trichloride, without the aid of metallic 
chlorides, to form some new and interesting compounds. 

Therefore, acting on this principle, I took para-toluidine as my 
starting point, as I happened to have quite a quantity of the latter 
at my disposal, and I think that the following experiments justify 
(as far as I have proceeded) the above-stated theory. 

If equal molecules of benzo-trichloride (CgjH;C = Cls) and para- 
toluidine (C,H,CH,;NH,) be allowed to react on one another, at the 
ordinary temperature, the mixture soon grows very warm, and gives 
off copious fumes of HCl, mixed with aqueous vapor. The reaction 
is ended when the fumes are no longer evolved, and the white granu- 
lated mass thus obtained is dissolved in strong alcohol, from which 
it crystallizes on cooling in two forms, namely—those obtained by 
slow cooling are long, white needles, having a strong, vitreous lustre, 
and melting at 155° C., and those produced by rapid cooling are 
small, white, rhombic prisms. 

If the substance be heated a little over its melting point, it 
sublimes, producing small, white needles which appear to be the 
original compound unaltered. 

It is only sparingly soluble in boiling water and HCl, but is quite 
soluble in acetic acid. 

Strong H,SO, dissolves it readily, giving off fumes of hydro- 
chloric acid, and it is precipitated, probably free from chlorine, by the 
addition of cold water. 

This compound, then, is neither a base nor an acid, and its con- 
stitution can only be explained by converting it by oxidation or 
reduction, into a substance of known composition, and I think that 
this problem can easily be solved by its property of producing, first a 
red, then a black precipitate, with a solution of potassic permanganate. 

The precipitate thus formed is collected on a filter, washed with a 
little water, and then boiled for a short time with strong alcohol, and 
filtered rapidly. On cooling, fine, yellow-colored needles make their 
appearance, the constitution of which, as well as that of the mother 
substance, I hope to lay before you at the next meeting. 
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XLUI.—Laxroratrory Norss. 
By H. ENDEMANN, Pu. D., ann GEO. A. PROCHAZKA, Pu. D. 
IL.—STANDARD SODA SOLUTION. 


Gerresheim has published in the first volume of the “ Annalen 


5 


der Chemie,” for the year 1879, an article on ammoniacal mereury 
compounds, wherein he calls attention to the pronounced basic prop- 
erties of the so-called Millon’s base, which is obtained by the action 
of ammonia upon mercuric oxide. He states that a soda solution to 
which hydrochloric and sulphuric acid, etc., have been added, can be 
freed from these by shaking with Millon’s base. Mercury is not 
found in the solution. We have made use of this method in order 
to obtain a chemically pure standard soda solution from the ordinary 
so-called pure caustic soda, and have found all, which the author 
claims, verified. The soda contained large quantities of chlorine, sul- 
phurie acid, and, also, silicic acid and carbonic acid. We employed 
for 2 liters soda solution about 30 grms of Millon’s base. The 
chlorine disappeared first, then carbonie¢ acid, silicic acid and sulphuric 
acid. The process was completed after about one week’s standing, the 
mixture being shaken about once or twice each day. 

We allow the Millon’s base to settle in the solution, and draw off 
with a syphon as required. Shaking from time to time removes any 
carbonic acid which may be absorbed by the soda in the course of 
time. Millon’s base absorbs carbonic acid from the air rapidly, ahd 
is, also, not easily filtered and washed. It was, therefore, not com- 
pletely washed free from the last traces of ammonia, as we preferred , 
to remove these by the addition of a small quantity of mercuric oxide 
when the Millon’s base was brought into the soda solution. 


IIL—HYDROBROMIC ACID AS A VERY DELICATE TEST FOR COPPER, 


A solution of cupric bromide is blue; if the same is evaporated, 
the solution turns, at first, dark, reddish-brown, leaving finally the 
anhydrous bromide as an almost black mass. 

The dehydration can, also, be produced by the addition of a con- 
centrated solution of hydrobromie acid; if, therefore, to a dilute solu- 
tion of a copper salt concentrated hydrobromic acid is added, a dark, 
brownish-red or violet color, is at once produced. 

This reaction is so delicate that yo mgrm of copper can be 
detected with certainty. One drop of a solution containing this 
small quantity of copper is brought on a watch glass, then one drop 
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of hydrobromic acid is added, and the solution is then allowed to 
evaporate slowly by standing the glass on a warm place. When the 
whole has been concentrated to about one drop, this will distinctly 
show a rose-red color. The color thus produced is about 3 to 4 times 
as distinct as the one which is obtained by the addition of ferro- 
cyanide of potassium. Of other metals which are examined in this 
direction, we find only iron to be apt to interfere with this reaction, 
and then only when it is present in considerable quantity. 

We think that this reaction may also be utilized as a colorimetric 
test for the quantitative determination of small quantities of copper. 
I11.— OBSERVATIONS MADE IN AN EXAMINATION OF SWEET POTATOES, 

(a.) Parasiteson Batata edilis.—W e will first mention here Acarus 
sacchari, the sugar mite, which is commonly found in raw sugars. A 
second parasite is Wacor mucedo, which produces a sweet potato rot 
very similar to that produced by perenospera on the ordinary potato. 

The mycelium of JMvcor mucedo travels soon into the interior 
plant, and can be followed with the microscope to a certain depth ; 
it then, however, disappears, and from that point on the potato is 
rapidly destroyed by bacteria. An infection by either Mucor mucedo, 
or the bacteria, is equally effective in destroying the potato, which 
soon becomes soft throughout. 

A similar, but by far not so rapid, result is reached, if the infee- 
tion is produced by Aspergillus niger. Aspergillus glaucus and Peni- 
cillium glaucum do not produce the sweet potato rot. The question 
whether Mucor mucedo has merely been effective in preparing the 
ground for a healthy development of the bacteria, or whether these 
organisms are merely a lower organized shape of Mucor mucedo, we 
will not decide, but must leave this to the study of botanists. 

A peculiar odor produced during this fermentation, bears great 
resemblance to the odor of rose geranium. 

(b.) Chemical examination.—In making this, it was our endeavor 
to obtain a certain substance, presumably a glucoside, in larger 
quantities. This we obtained, but not in such purity as we desired. 
A certain quantity of fat has adhered to it all along, and our efforts 
to find a method of separation have thus far been in vain. 

The sugar of the sweet potato has never been designated—most 
authors calling it simply sugar, without going into details. Ledoux, 
in his last report on the work of the experimental station at Chapel 
Hill, N. C., calls the sugar, glucose. We will state, therefore, that we 
have obtained this sugar in crystals, which, to all appearances, are cane 
sugar. 


5 
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Reports on Special Departments of Chemical Science. 


Report ON THE PRoGREsS OF ANALYTICAL CHEMISTRY, JULY TO 


SEPTEMBER, 1879. 
By GIDEON E. MOORE, Pu. D. 
I. ATOMIC WEIGHTS OF THE ELEMENTS. 


Dumas (Compt. Rend., 86, 65, through Zeitschr. f. anal. Chem., 18, 
508) communicates several very interesting and important facts on the 
presence of oxygen in metallic silver, We finds, namely, that 1 kilo of 


pure silver, when heated to 500-600° C., gives off 57 ¢.c. of oxygen. 
If it has been melted with nitre for 15 minutes, in the air, it gives 
off 168 ¢.c, or even 174 cc. oxygen. In the determination of the 
equivalent weight of silver, when it has been melted with borax and 
nitre, and granulated with access of air, the presence of oxygen in the 
product exerts a material influence on the accuracy of the results. 
Thus, the proportion of silver to chlorine, determined by Stas, becomes 


108 : 35.50, instead of 108 : 35.47. 


Dr. Tetter Dant (Chem. News, 40, 25) states the equivalent 
of norwegium, the new metal discovered by him in copper-nickel 
from Kragerd in Skjaergaarden, to be, apparently, 145.9. The color 
of the metal is white, with a slight brownish cast. It has, when 
polished, a perfect metallic lustre, becoming tarnished after some time. 
It has about the hardness of copper, and may be flattened in an agate 
mortar. Melting point, 350° C.; sp. gr., 9.441. Only one oxide, NgO, 
has been obtained. With hydrogen it gives a brown sulphide, even 
in strongly acid hydrochtoric solutions, soluble in ammonium sulphide. 
The solutions of the metal are blue, becoming greenish on dilution. 
The sulphuric solution turns brown on addition of zine, and the metal 


is deposited in a pulverulent state. 


A. Guyarp (Moniteur Scientifique, Quesneville, July, 1879, through 
Chem. News, 40, 57) has determined the atomic weight of uralium, 
the metal discovered by him, in 1869, in Russian platinum, to be 
187.25. It is, next to silver, the whitest metal known, more ductile 
than platinum, which it equals in malleability, soft as lead, and 


possesses a melting point near that of platinum, a sp. gr. = 20.25 ; 


6.25. In its chemical properties it is difficult to dis- 





atomic volume 





tinguish from platinum. 
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Il. GENERAL INORGANIC ANALYSIS, 
A. Qualitative. 

E. Pureorrti (Gazz. Chim. Ital. and Berl. Ber., 11, 1,248, through 
Zeitschr. f. anal. Chem., 18, 476) recommends tincture of guaiacum as 
a reagent for copper. According to the author, even very dilute solu- 
tions of cupric chloride are reduced to cuprous chloride by this re- 
agent, with production of a blue tint. As most oxygen salts of copper 
undergo double decomposition with formation of cupric chloride, when 
brought in contact with a solution of an alkaline chloride, the author 
adds the latter before testing. If 1 ¢.c. of solution containing soos mgrm 
of cupric sulphate, be mixed with a solution of an alkaline chloride, 
and allowed to flow down the sides of a vessel containing alcoholic 
tincture of guaiacum, the blue color is distinctly perceptible. Hein- 
rich Fresenius remarks to the foregoing that Purgotti’s observations 
are not new, having been anticipated by Schoenn (Zeitschr. f. anal. 
Chem., 9, 210) in his paper on the use of tincture of guaiacum as a 
reagent. 

E. J. Cuarpman (Chem. News, 35, 13, 26, 36, through Zeitschr f. 
anal, Chem., 18, 477) has pronounced the well known Zurner’s reac- 
tion for boracice acid, by examining the color communicated to the 
flame by admixture of the substance with a mixture of 44 parts 
potassium acid sulphate and 1 part calcium fluoride, to be worthless, 
as it gives no result with sodium borate, and as the other borates give 
the reaction without the flux. C. Le Neve Foster (idem, 35, 127) 
shows, on the contrary, that even a mixture of 99 parts sodium chloride 
and 1 part sodium borate, will give a distinct green flame reaction. 

B. Quantitative. 


ALEXANDER CLaAssEN (Zeitschr. f. anal. Chem., 18, 373) has de- 
veloped a new method of quantitative analysis susceptible of numer- 
ous applications, from the principle on which is based his method of 
separating ferric oxide and alumina from manganese, ete. (idem., 
18, 175 and 189, and this JouRNAL, I, 325 and 327). 

The estimation of magnesia is based upon the fact that magne- 
sium forms a soluble double oxalate with potassium or ammonium 
oxalate, which, on the addition of acetic acid, is decomposed, with 
separation of magnesium oxalate. The quantitative separation of 
the magnesium is effected by adding to the solution, which should 
measure about 25 ¢.c., a hot saturated solution of ammonium oxalate, 
or by dissolving with the aid of heat the solid ammonium oxalate 
therein. When sufficient of the reagent has been added, the solution 
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is perfectly clear. On adding to the boiling liquid an equal volume 
of 80 per cent. acetic acid, and boiling, with stirring, for a few minutes 
longer, a heavy, crystalline precipitate of magnesium oxalate forms, 
and settles rapidly to the bottom of the vessel, when the ebullition is 
discontinued. Small quantities of magnesium precipitate only after 
some time. In all cases the liquid is kept in a covered beaker for 
about 6 hours, at a temperature of about 50° C., then filtered, and 
the precipitate washed completely with a mixture of equal volumes 
of concentrated acetic acid, aleohol and water. The precipitate is 
enveloped in the filter, and converted by ignition in a covered plat- 
inum crucible into magnesium oxide. The heat employed must be very 
gentle, as long as vapors are evolved, and must not be raised until the 
cover has been removed, and the carbon of the filter has become entirely 
consumed, and the residue white. The conversion to oxide is then 
completed by exposure to a red heat. A series of 34 closely accord- 
ant determinations by the author, using from 0.0377 to 0.2075 grm of 
pure magnesia, gave an average result of 99.41 per cent. The 
presence of ammonium chloride materially interferes with the accu- 
racy of the determination, the analytical results of the author show- 
ing that the loss of magnesium is, to a certain extent, proportional to 
the ratio between the ammonium chloride and magnesium present. 


T he separation of magnesia from the alkalies by this method, may 
be effected in solutions of the chlorides, sulphates or nitrates; the solu- 
tions must, however, be more dilute than in the preceding instance, 
owing to the tendency to the formation, in concentrated solutions, of 
double oxalates of magnesium and the alkaline metals, which are not 
decomposed by the further treatment of the precipitate. If, how- 
ever, the liquid be diluted to about 50 ¢.c., and treated in the cold 
with a cold saturated (1-24) solution of ammonium oxalate, the mag- 
nesium oxalate may then be precipitated in such a state of purity, 
that it is only with the help of spectral analysis that the imponderable 
traces of the alkaline metals may be detected therein. The precipi- 
tation from more dilute solutions cannot, however, be effected without 
a slight loss. By the addition of about $ volume of alcohol to the 
cold liquid, after the precipitation of the magnesium oxalate, almost 
the whole of the magnesia is obtained. The magnesium oxalate, 
thus precipitated, does not show in the spectroscope a larger propor- 
tion of the alkali metals than that precipitated without alcohol. The 
analytical results obtained by the author are eminently satisfactory. 

The separation of te rrie oxide and alumina from Manganese, 


zinc, cobalt and nickel, by the older methods (precipitation as basie 
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acetate or oxide), is tedious, and in the case of the three metals last 
named, imperfect. It is necessary to repeat the precipitation wherever 
accuracy is required, but in the case of cobalt and nickel, even after 
five-fold precipitation, the filtrate still gives the reactions for those 
metals. In a mixture containing 1.35 grm ferric oxide, and 
0.1454 grm metallic cobalt, the author obtained by dowble pre- 
cipitation with ammonium carbonate, but 98 per cent. of the cobalt 
taken. A similar experiment with 0.1898 grm nickel and 1.35 
grm ferric oxide, gave 99.2 per cent. of the amount of the former 
taken. In a double precipitation with sodium acetate, the loss of 
nickel amounted to 4.34 per cent. The separation of 0.2245 grm 
of zine oxide from 1.35 grm ferric oxide, yielded, by one precipitation 
with ammonium carbonate, 96.39 per cent. of the former. The sepa- 
ration of 0.2814 grm zine oxide from 1.35 grm ferric oxide, by 
one precipitation with sodium acetate, yielded but 94.77 per cent. 
In the previous communication above cited, the author has minutely 
indicated the precautions required in the separation of manganese as 
oxalate, with addition of zine chloride ; his more recent researches 
have shown that the latter substance may, with the most satisfactory 
results, be replaced by magnesium, or calcium chloride. In order 
that the manganese should be present in the residue in the state of 
Mn,O;, it is necessary that for each molecule of manganic oxide, 
there should be present not less than one molecule of magnesium, or 
calcium oxide, otherwise the residue of ignition will contain man- 
ganoso-manganic oxide. The analytical results obtained by the 
author are extremely satisfactory ; as an instance, I will state that a 
mixture containing manganous oxide, 0.05 grm, ferric oxide, 0.36 grm, 
alumina, 0.21 grm, magnesia, 1.6 grm, lime, 0.0935 grm, and phos- 
phoric anhydride, 0.016 grm, yielded manganous oxide, 0.0507 grm. 
In the separation of zinc, it is indifferent whether the metal be present 
as chloride, bromide, nitrate or sulphate, although, in the latter case, 
owing to the low solubility of potassium sulphate, the solution should 
be more dilute than would otherwise be necessary. In all cases, the 
free acid must be completely expelled by evaporation, the substance 
moistened with a few drops of nitric acid, and digested in the water- 
bath for a short time, to insure the complete oxidation of the iron. 
About seven times the weight of the oxide of solution of neutral potas- 
sium oxalate (1:3) is added, and the whole warmed about one-quarter 
hour on the water-bath. The undissolved residue of ferric oxide is 
brought into solution by the addition, drop by drop, of acetic acid. 
If sufticient oxalate has been added, the solution will be perfectly 
clear. On heating the solution to boiling, and adding, at least an equal 








REPORT ON THE PROGRESS OF ANALYTICAL CITEMISTRY. 531 


volime of acetic acid (80 per cent.), the zine is entirely precipitated 
as crystalline oxalate, leaving the ferric oxide and alumina in solution. 
The beaker is allowed to stand for 6 hours, at the temperature of about 
50° C., and the precipitate filtered off while still hot, washed with a mix- 
ture of equal parts concentrated acetic acid, water and alcohol, and con- 
verted into oxide by ignition. The separation of ferric oxide and 
alumina from cobalt, is conducted in the same manner, as in the case of 
zine ; here, also, any free sulphuric acid that may be present must be 
completely expelled by evaporation. The cobaltous oxalate is ignited, 
washed with boiling water, and reduced to metal by ignition in a 
stream of hydrogen, before weighing. The separation of nickel is 
conducted, also, in the same manner, as that of zine and cobalt. The 
nickel oxalate is not so distinctly crystalline, as the oxalates previously 
enumerated ; hence, too large quantities of substance should not be 


taken. 


The separation and estimation of copper may, also, be made 
by the foregoing method ; the manipulations recommended in the 
cases of zinc, cobalt and nickel, however, give a very finely divided 
precipitate of cupric oxalate, which does not readily subside. When 
a concentrated neutral cupric solution is treated with a sufficiency 
of potassium oxalate, and allowed to stand for some time, potassio- 
cupric oxalate crystallizes in handsome, blue needles ; if now an equal 
volume of acetic acid be added, and the liquid be allowed to stand for 
some time, the filtrate will be entirely free from copper. The copper 
in the residue may be determined, gravimetrically, by ignition, 
thoroughly washing, and ignition with access of air, until the weight 
is constant, or by electrolysis of the solution obtained by digesting the 
cupric oxalate with dilute sulphuric acid. Copper may be separated 
from ferric oxide and alumina in the same manner as zine, cobalt and 
nickel. The author prefers to destroy the oxalates by ignition, dis- 
solve the resulting oxides in dilute sulphuric acid, and determine the 
copper by electrolysis ; the presence of zinc or magnesium does not 
interfere with the purity of the electrolytic copper. When antimony 
or arsenic is present, the foregoing method must be somewhat modi- 
fied ; the presence of the latter substance tends to retard the precipi- 
tation of cupric oxalate, while antimony usually contaminates the 
electrolytic copper. When arsenic and iron, with but little antimony, 
are present, the substance is dissolved in nitric acid, evaporated to 
dryness, the residue treated with excess of solution of potassium 
oxalate, filtered hot, and the residue washed with water containing 
some potassium oxalate. If the filtrate is then evaporated to about 
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50 ¢.c., the greater part of the potassio-cupric oxalate crystallizes 
out in blue needles ; the residue may be precipitated from the solution 
by adding one or two volumes of acetic acid, and proceeding as above 
described: If antimony is present in considerable quantity, the 
finely divided substance is mixed with about four times its weight 
of ammonium chloride, and heated very gently, in a porcelain cru- 
cible ; most of the arsenic and antimony, and a large part of the iron, 
are thus expelled; the residue is dissolved, and treated as above. 
Phosphoric acid may be separated by this method from all oxides 
which form insoluble oxalates (¢. g., lime), or which form, with potas- 
sium oxalate, soluble, double salts, decomposable by acetie acid. 
From aluminum and ferric oxalates it may be separated by precipi- 
tating the latter by addition of alcohol. The solution may then be 
directly precipitated with magnesium chloride solution. The author 
made two series of experiments, using Ist, mixtures of calcium 
phosphate and ferric oxide, and 2nd, mixtures of calcium and alum- 
inum phosphates, magnesium and ferric pyrophosphates, with ferric, 
aluminum, calcium and magnesium oxides. The substance was dis- 
solved in hydrochloric acid, evaporated to dryness to expel free acid, 
about six times as much potassium oxalate added as there were oxides 
present, digested a short time on the water-bath, the undissolved resi- 
due of ferric oxide dissolved by addition of acetic acid, excess of 
acetic acid added, and then alcohol (95 per cent.), as long as a pre- 
cipitate forms. The liquid was allowed to stand, warm, for about 6 
hours, during which time the precipitate became crystalline, and the 
liquid colorless ; it was then filtered, the precipitate washed by decan- 
tation with alcohol, and the filtrate evaporated to expel alcohol and 
acetic acid. The evaporation should be conducted in a beaker instead 
of an evaporating basin, owing to the tendency of the crystals to 
ereep over the sides of the latter. The nearly dry residue was then 
dissolved in water, and, after standing some time, filtered from any 
silica that may have separated. The filtrate was treated with am- 
monia, and then precipitated with magnesium chloride. The follow- 


ing results were obtained : 
First Sertes. 


TAKEN. FOUND. DIFFERENCE. 
Containing 
Caleium Phosphorie Ferric Phosphoric 
Phosphate. Anhydridk Oxide P,O5: MO Anhydride. 
0.0348 grm 0.0157 grm 0.194 grm l 13.50 0.0170 grm + 0.0013 grm 
0.0240 * 0.0110 * 13.290 1: 1210.00 0.0112 * + 0.0002 
0.1820 ‘* 0 0604“ O71 ** lL: Te6e 0.06000 ** 0.0004 
0.0463 ** 0.0212 * 0.717 1 35.00 0.0183 * 0.0029 * 
0.0316 “ 0.0145 * 3.542 1 245.00 0.0160 ** + 0.0015 
0.0264 * 0.0121 °* 7.195 1 596.00 0.0128 + 0.0007 
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Second Series. 


MIXTURE CONTAINING FOUND. DIF’R’NCE, 
TAKEN ¥ a —_ St 
bese seo Oca Alumina, Lime Magnesia P205 : MO serie 
0.0396 g 0.0199 g. 0.738 ¢g 0.429 g 0.06 g. 0.005¢ 1: 69.00 0.0260 ¢. + 0.0061 g.* 
0.0197 g 0.0099 g. O0.736g. O0.00Bg. O.003g. 0.290¢g 1: 104.00 0.0108 g. +- 0.0009 g. 
0.0230 ¢. 0.0116 g 0.737 ¢. 0.218 g 0.004 2. 0.004 g 1: 83.00 0.0144¢ + 0.0028 & 
0.0330 2. 0.0166 2. 0.005 2. 0.635 g¢ 0.445 g. 0.445 2 1: 92.00 0.0163 g. 0.0030 g. 
0.0472 2. 0.0238 g. 1.470 g 0.005 2. O.185 ¢ 0.185 @. 1: 77.50 0.0249 ¢. + 0.0011 ¢ 
0.0254 g. 0.0128 2, 0.168 g¢ 0.865 2. 0.155 2. 0.075 2. 1 98.20 0.0138 g. +- 0.0010 g. 


Arsenic acid may be separated (e. g., from cobalt, nickel and zine) 
in the same manner as phosphoric acid. 

In applying the foregoing method to the determination of phos- 
phorus in cast iron, the author recommends to dissolve in a dilute 
solution of bromine in hydrochloric acid ; the solution is evaporated 
to dryness, and the silica separated as usual. In order to separate 
the iron after it has been converted into potassio-ferric oxalate, the 
hot concentrated liquid is, after addition of acetic acid, allowed to 
cool; the greater portion of the ferric double salt thus erystallizes 
out, the residue is precipitated with alcohol. The operation is much 
more rapid and convenient than that with ammonium molybdate. 
The author communicates numerous cases to illustrate the adaptation 
of his method to special technical problems, for which the reader is 
referred to the original. 

F. Betesrein and L. Jawetn (Berl. Ber., 12, 1,528) communicate 
the following new methods for the direct separation of manganese 
Srom iron, which appear to unite the conditions of extreme simplicity 
and rapidity of execution, with a high degree of accuracy in the 
results : 

First method.—The solution of the two metals is poured, in the 
cold, into a concentrated aqueous solution of potassium cyanide, the 
solution is filtered, the slight precipitate of ferric oxide which always 
remains, and which does not dissolve on further addition of cyanide, 
is dissolved in a few drops of dilute hydrochloric acid, and added 
to the original solution, after adding an excess of cyanide solution to 
the latter. Iodine is added, until the solution assumes a brown color, 
and then a few drops of alkali to remove the free iodine. The man- 
ganese Is precipitated, theoretically, according to the equation : 

t{KCyMnCy, + 141 + 2H,O = MnO, + 4H + 4KI + 6CyL 
In practice, however, it is obtained as a mixture of various oxides, 
To ascertain if the precipitation is complete, a little of the clear liquid 
is treated, first with iodine, and then with potassa or soda solution; it 


* The precipitate contained iron. 
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should remain perfectly clear. ‘The precipitate is filtered, washed, 
re-dissolved in chlorhydric acid, precipitated boiling (as Finkener 
directs) with ammonium sulphide, and weighed as manganese sulphide, 
From a mixture of 0.1090 grm manganese, and 0.1700 grm iron, the 
author obtained 0.1098 grm manganese. About 90 per cent. of the 
iodine used may be recovered by the simple addition of crude nitric 
acid to the filtrate. It is preferable to have the iron present as a 
terric salt. 

Second method.—TVhis is based on the fact, discovered by the 
authors, that on boiling a salt of manganese with nitric acid and 
potassium chlorate, the manganese is entirely precipitated as dioxide, 
The iron and manganese compound is dissolved in nitric acid (sp. 
gr. = 1.35), the solution heated to boiling, and potassium chlorate 
added in small portions. In a short time all the manganese is_pre- 
cipitated, as may be demonstrated by boiling a small portion of the 
clear liquid with a fresh addition of potassium chlorate. The pre- 
cipitate is not entirely free from iron ; it may either be dissolved in 
chlorhydri¢ acid, evaporated to dryness, re-dissolved in nitric acid, 
and, by boiling with potassium chlorate, re-precipitated with only a 
very slight trace of iron, or the manganese it contains may be deter- 
mined by the moditied Bunsen’s chlorimetric method, using sodium 
hyposulphite. By the latter method the authors obtained from man- 
ganous sulphate in two experiments, 0.1047 and 0.1075, mean 0.1061 
grm, instead of 0.1058 grm manganese. 3.0068 grms_ steel gave, 
when treated by the method with sodium acetate, and weighing the 
manganese as sulphide, 1.930 per cent. Mn; when treated by the 
foregoing method by double precipitation, and re-solution and pre- 
cipitation of the manganese dioxide as manganous sulphide, 1.963 
per cent. The precipitation of the manganese as dioxide is complete 
in a few minutes, and the precipitate filters and washes well. 


J. B. Scuoser (Bay. Industrie- u. Gewerbebl., Nov. and Dee., 
1878, through Zeitschr. f. anal. Chem., 18, 467) has devised the follow- 
ing method for the volumetric determination of zinc. The zine solu- 
tion is treated with excess of ammonia, and then with standard solu- 
tion of pure potassium sulphide (free from chlorine), until a drop browns 
paper saturated with plumbic acetate ; the solution is then diluted to 
a known volume and filtered. A measured volume of the filtrate is 
then treated with a measured volume of ammoniacal deci-normal silver 
solution, more than sufficient to decompose the potassium sulphide it 
contains, the liquid filtered, and in an aliquot part of the filtrate the sil- 
ver determined by titration with ammonium sulpho-cyanide, with ferric 
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nitrate as an indicator, after the method of Volhard (Ann. d. Chem., 
190, 1, and this JourNAL, I, 272). 
If A be the volume of the mixture of zine and sulphide solu- 
tions, 
A,, the volume of the portion of the filtrate from 4 taken, 
B, the volume of the mixture of A, and the silver solution, 
B,, the volume of the filtrate from B, taken for titration by 
Volhard’s method, 
a, the volume of silver solution, corresponding to 1 ¢.c. of sul- 
phide solution, 
b, the quantity of zine, corresponding to 1 ¢.c. of the sulphide 
solution, 
n, the volume of the sulphide solution added, 
Ps the volume of the silver solution added to A,, 
q, the volume of sulpho-cyanide solution added to B,, 
wv, the weight of zinc sought, 
then, on the assumption that 24, — A, and 2B, = B, we have the 
value of # by the equation : 
(an — 2p + 497) b 


OS 
a 

Nore:—The foregoing method is much more complicated than 
that of C. Mann (Zeitschr. f. anal. Chem., 18, 162, and this JourNAt, 
I, 329) for the volumetric estimation of zinc by Volhard’s method, 
and manifestly inferior thereto in essential particulars, especially in 
resperp to the fact that the precipitation of hydrogen sulphide in 
acetic jacid solution, which forms the first step in the latter method, 
also insures the separation of the manganese, which is such a frequent 
ingredient in the zinciferous minerals of this country. 


J. Werrz (Archiv. f. Pharm. [3 R.], 14, 322, through Zeitschr. f. 
anal. Chem., 18, 475) communicates the results of his experience with 
Volhurd’s method for the determination of silver and the halogens. 
The author finds the method to be extremely practicable, and that it 
combines the advantages of great accuracy, with ease and rapidity of 
execution. 

CuarLes A. Cameron (Chem. News, 38, 145, and Analyst, Oct., 
I878, 338, through Zeitschr. f. anal. Chem., 18, 475) recommends the 
determination of le ad as lead todate. According to the author, iodie acid 
and iodates precipitate lead much more completely than sulphuric acid. 
The estimation may be made either gravimetrically or volumetrically; 
in the latter case, a normal solution of a soluble iodate, standardized 








536 REPORT ON THE PROGRESS OF ANALYTICAL CHEMISTRY. 

with lead nitrate, is added in excess, the precipitate filtered off and 
washed, aud the excess of iodic acid in the filtrate determined by titra- 
tion with hydrochloric acid and sodium thiosulphate. The iodate of 
lead is not insoluble in the alkaline haloid compounds; hence, these 
compounds must not be present. Hydrochloric acid dissolves it readily. 


W. Kwop (Landwirthsch. Versuchsstationen, 23, 199, through 
Zeitschr. f. anal. Chem., 18, 462) has, in conjunction with Hazard, de- 
vised the following method for the determination of potassium and 
sodium in silicates, which he considers to be preferable to that ordi- 
narily used. The finely pulverized mineral is decomposed, as usual, 
with hydrofluoric and sulphuric acids; the residue is, if necessary after 
addition of a few drops of concentrated sulphuric acid, dissolved in 
warm water, and treated with crystallized barium hydrate to alkaline 
reaction. The precipitate of silica, alumina, magnesia and ferric 
oxide, is filtered off and well washed. The filtrate is evaporated to 
200 ¢.c., treated with a few grms of solid ammonium sesquicarbonate, 
and evaporated to dryness. The residue is extracted with water 15 
times, using each time 20 ¢.c., each time pouring the liquid through a 
filter 3-4 ¢.m. in diameter. The filtrate is evaporated to dryness in a 
platinum dish, the residue extracted as before, and again evaporated, 
with addition of a few bits of ammonium carbonate, and re-dissolved, 
and, if no insoluble residue is left, the liyuid is neutralized with hy- 
drochloric acid, evaporated, and the mixed chlorides dried, weighed, 
and separated by the usual methods. 

H. Precur (Corr.-bl. des Vereins analyt. Chemiker) states that the 
method of Carnot (Comptes Rendus, 86, 478, and this JourNat, I, 
333) for the volumetric determination of potassium, based on the pre- 
cipitation of the latter as potassio-bismuth hyposulphite, does not afford 
reliable results. 

A. Carnor (Bull. Soc. chim. de Paris, 32, 161) recommends to the 
attention of chemists the employment of hydrogen sulphide, in the dry 
way, in analysis, which was proposed some time ago by Ebelman (Ann. 
d. chim. et phys., 1849). At higher temperatures, this gas converts 
completely to sulphides the metallic oxides, carbonates, sulphates 
and arseniates, which transformation could only be effected by re- 
peated fusions with sulphur alone. The oxides, sulphates, arseniates 
and chlorides, of manganese, may be readily converted to Mn, of con- 
stant composition. Zrow may also be transformed into sulphide, Fes, 
but the composition is only constant when the current of hydrogen 
sulphide is succeeded by one of hydrogen at a high red heat. Cobalt 
does not give asulphide of definite composition. Nickel gives a bronze- 
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yellow NiS. Zinc may be converted without loss to ZnS. Cadmium 
undergoes a similar change to CdS. Copper gives a sulphide, the 
composition of which is then only Cu,S, when the experiment is fin- 
ished with a current of hydrogen. S/lver in any form of combination, 
is readily transformed into Ag,S. Oxide, chloride, carbonate and sul- 
phate of /ead, are readily converted into PbS. Bismuth is readily con- 
verted to Bi,S;, by igniting the precipitated sulphide. Antimony sul- 
phide may be freed from free sulphur and converted to Sb.S;, by 
ignition at a temperature below dark redness. The alcohol flame is 
convenient for this purpose. Tin is converted with greater or less 
difficulty to SnS,; the conversion is not, however, always exact, but 
may serve to simplify other methods, e.g., tin solder is readily trans- 
formed to a mixture of tin and lead sulphides, which may readily 
be separated by means of hydrochloric acid, ete. An analogous 
process serves for the separation of tin from tungsten, W's, being 


insoluble in acids. 


F. A. Goocu (Proc. Am. Acad., Oct. 8, 1879) has, at the request 
of Dr. Wolcott Gibbs, subjected to an exceedingly thorough investi- 
gation, the method for the determination of phosphoric acid as meag- 
nesiim pyrophosphate, with the object of ascertaining the best mode 
of conducting this determination, concerning which so many conflict- 
ing accounts have been published by earlier investigators. The gen- 
eral results attained by the author, in the course of 129 determina- 
tions, made under the most diverse conditions, are given in his own 
words, as follows: “It would appear, from the preceding account, 
that in determining the phosphoric oxide of alkaline phosphates, free 
from sulphates, or other substances likely to contaminate a precipi- 
tate, accuracy is most conveniently and surely attained, by adding to 
the somewhat dilute solution of the phosphate, ammonia, in slight, 
but quite distinct excess, then an excess of magnesic chloride mixture, 
containing no free ammonia (made by dissolving three parts of crys- 
tallized magnesic chloride and eight parts of ammonium chloride, in 
water, adding water containing ammonia, until the volume of the 
solution reaches forty-eight parts, filtering and boiling off the free 
ammonia), and, after the precipitate has settled, ammonia, until the 
liquid evolves a strong odor of it. In determining the phosphorie 
oxide of phospho-tungstates, the best results are to be got by adding 
to the solution containing free ammonia, an excess of either of the 
magnesia mixtures, washing the precipitate with the precipitant, dis- 
solving in hydrochloric acid, diluting, if necessary, and re-precipitating 


with a little dilute ammonia, adding strong ammonia after the pre- 
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cipitate has settled ; or, when working with small amounts, by pro- 
ceeding as in the case of the phosphates, taking special care, how- 
ever, that the solution is distinctly ammoniacal before precipitating, 
and that no great excess of the precipitant is used. In the determina- 
tion of the phosphoric oxide of phospho-molybdates, the method 
recommended for use, in the case of the phosphates, serves very well 
when the amount of phosphoric oxide does not exceed (let us say) 0.05 
grm, but for amounts larger than this, the method of double precipi- 
tation recommended for the phospho-tungstates is more accurate. 

“ As to the time which should be allowed to pass between precipi- 
tating and filtering, my experiments support those of Abesser, Jani 
and Maercker (Zeitschr. f. anal Chem., 12, 250), in pointing to the con- 
clusion, that a precipitate may be filtered with safety, as soon as it 
has completely subsided, or after ten or fifteen minutes.” 

By the use of the author’s method of rapid filtration (Proc. Am. 
Acad., 1878, 342, and this Report), he succeeded, with two perforated 
crucibles, in making seven determinations of phosphoric oxide, in 
alkaline phosphates, in four and one-half hours ; the ignition of each 
precipitate requiring less than five minutes. 

R. W. Arkrnson (Chem. News, 35, 127, through Zeitschr. f. anal. 
Chem., 18, 477) finds in contradiction to the results obtained by E. 
H. Jenkins (Journ. f. prakt. Chem. [N. F.], 13, 237), that in the deter- 
‘mination of phosphoric acid with ammonium molybdate, the silicic 
acid, if present, will precipitate with the ammonium phospho-molyb- 
date, and must be separated before proceeding to transform the phos- 
phoric acid into ammonio-magnesium phosphate. 

Orro Heuner (Analyst, 4, 23) communicates an expeditions method 
for the determination of phosphoric acid as phospho-molybdate. The 
author prepares the molybdic solution according to Fresenius, ¢.¢., 
dissolves 1 part molybdic acid in 4 parts ammonia (sp. gr. = 0.96), and 
pours the solution slowly into 15 parts INO, (sp. gr.== 1.2), avoiding 
all rise of temperature. This solution contains 5 per cent. molybdic 
acid. By carefully neutralizing all excess of free acid, especially HCI, 
with NH, before adding the molybdic solution, and carefully avoid- 
ing elevation of temperature above 30-35° C., the author succeeded 
in avoiding the contamination of the precipitated phospho-molybdate 
with free molybdic acid, and in obtaining it of constant composition. 
The precipitation is complete in two or three hours. The precipitate 
is filtered off, washed with dilute (45 per cent.) alcohol (of which 
13,513 parts dissolve but one part of the phospho-molybdate, or 
378,000 parts an amount corresponding to one part of phosphoric acid), 
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and re-dissolved in ammonia water. The filtered solution is evaporated 
to dryness, a little water added, and re-evaporated, the operation being 
repeated until the weight is constant. The residue then represents a 
mixture of ammonium phosphate and an acid ammonium molybdate, 
and contains v4:5 of its weight of phosphoric anhydride. The analyt- 
ical results communicated by the author, show the method to be as 
exact as that of conversion to magnesium pyrophosphate, while a 


determination can be made with it in one day. 


SamvueEt L, Penrietp (Am. Chem. Journ., I, 27) has devised a new 
volumetric nie thod for the determination of fluorine based on the con- 
version of the fluorine into hydrofluo-silicic acid, the conversion of the 
latter to potassium silico-fluoride by treatment with potassium chlo- 
ride and alcohol, and titration of the hydrochloric acid thus set free. 
Hydrofluo-silicic acid cannot be directly titrated, because as soon as an 
alkaline reaction is reached, the silico-tluoride is decomposed, and the 
acid reaction reappears. Barium chloride cannot be used in the place 
of potassium chloride, for the reason that, in the former case, the tur- 
bidity produced masks the end-reaction, The potassium silico-fluoride 
isa very transparent precipitate, and permits the change in color of the 
litmus to be readily perceived. The author proceeds as follows : the 
fluoride is weighed into a 150 c¢.e. flask and, unless it is a silicate, 10 
grms of powdered and ignited quartz added. ‘T'wo or three pieces of 
quartz of the size of kidney beans are also introduced, to facilitate the 
mixing when the flask is shaken; 30 to 40 ¢.c. sulphuri¢ acid, previously 
heated and then cooled, are added, and the flask tightly closed with a 
doubly perforated cork. Through one of the perforations is passed a 
tube, by means of which dry air from a gasometer 1s conducted to the 
bottom of the flask ; through the other, a tube connected with a U- 
tube 5 m.m. in diameter, kept cool by immersion in a beaker of water, 
to retain any sulphuric acid that may come over, conveys the mixture 
of gas and air to a plain U-tube, 18 ¢.m. long and 24 ¢.m. in diameter, 
containing a mixture of equal volumes of a solution of potassium 
chloride and alcohol; after bubbling through this, the gas passes 
through a second smaller U-tube, where the last traces of acid are ab- 
sorbed. The decomposing flask is placed on an iron plate, heated by 
a lamp, and by its side is placed a second flask, containing sulphuric 
acid and a thermometer so supported that its bulb is immersed in the 
acid. The lamp under the plate is placed midway between the two 
flasks, and the temperature maintained constant between 150° and 
166° ©. In ordinary cases the decomposition lasts two hours, during 


which time from 5 to 6 liters of dry air are forced through the apparatus. 
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After the decomposition is finished, the acid may be titrated either in 
the two large U-tubes, or the contents of the latter may be first trans- 
ferred into a beaker, and the tubes rinsed out with alcohol and water 
(equal volumes). In order that the alcohol at the end of the titration 
may make up one-half of the volume of the liquid, add a few cubic 
centimeters before titration, or use a standard alkali, of which one-half 
the volume is alcohol. If the mineral contains chlorine, there is substi- 
tuted for the empty tube one filled with fragments of pumice impreg- 
nated with perfectly anhydrous cupric sulphate. In the calculation 
of the results, every single equivalent of sodium carbonate is equal 
to one of hydrofluo-silicic acid, or six of fluorine, according to the pro- 
portion : 

Mol. wt. of Na,CO, Mol. wt. of 6FI. Amt. Na,CO, Amt. FI. 

106 : 114 = l : x 

The analytical results obtained by the author with pure fluor spar 
are in the highest degree satisfactory. 

A. Cotson (Bull. Soc. chim. de Paris, 32, 115) recommends that 
the determination of sulphur in certain natural sulphurets, ete., should 
be effected by combustion in oxygen, and conduction of the evolved 
gases into a titrated solution of sodium hydrate contained in Liebig’s 
potash bulbs. The anterior end of the combustion tube is washed, 
and the washings, together with the contents of the bulbs, are brought 
to a definite volume; the sulphurous acid in one aliquot part is esti- 
mated by titration with iodine, after addition of hydrochloric acid; in 
another, after addition of sufficient iodine solution to oxidize the sul- 
phurous acid, the excess of free alkali is determined by titration with 
litmus and standard acids, or the sulphuric acid therein may be deter- 
mined by titration with barium chloride and sulphuric acid. 

Norr.—It would seem that the oxidation of the sulphurous acid in 
the foregoing method might, with great advantage, be effected by hy- 
drogen peroxide, which is now an article of commerce, and has been 
recommended for similar applications, by G. E. Davis (Chem. News, 
39, 221, and this JourNAL, I, 335). 

R. Warineron (Journ. Chem. Soc., 1879, 375) has subjected to a 
thorough investigation the method of Crum & Frankland, for the de- 
termination of nitric acid as nitric oxide, by means of its action on 
mercury. The author, in his experiments, followed the directions of 
W. Thorp (Sutton’s Volumetric Analysis, 3d ed., 1876, 316) for the 
conduct of the method. The nitrate solution and rinsings measured 
2 ¢.c., the oil of vitriol 5 e.¢c.; these were agitated with mercury in a 


graduated shaking tube, and the gas produced transferred to the labor- 
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atory tube of Frankland’s latest modification of Regnault’s gasometric 
apparatus, wherein it was accurately measured. The author concludes 
from numerous experiments: 

1. That in the absence of organic matter, and with proper manip- 
ulation of the shaking tube, the method is one of great accuracy, and 
capable of determining extremely small quantities of nitrates and 


nitrites. 


2. That the natural error of the method is a small one of deficiency. 
An imperfect reaction in the shaking tube may, however, take place 


— 


from faulty manipulation or other causes, through which low results 


may be obtained. In such cases, the missing gas will be slowly 


evolved in the laboratory vessel. 


3. That the presence of chlorides, at least in moderate quantity, 


is no hindrance, as was supposed, to the success of the method. 


1, That, while quantities of organic matter, small in relation to the 
nitrates, have little or no effect, larger quantities may cause a very 
considerable deficiency. The presence of chlorides reduces this error, 


but fails to remove it entirely. 


R. Warineron (Journ. Chem. Soc., 1879, 578) communicates the 
results of his investigations on the determination of nitric acid, by 
means of indigo, with special reper nee to water analysis. The paper 
is devoted to the enumeration of the precautions essential to the 
attainment of the highest degree of accuracy of which the method 
is susceptible, and for this reason does not admit of abstraction. 
Among the general conclusions attained by the author, he finds that 
the presence of organic matter greatly affects the accuracy of the 
method, and that, in the case of liquids in which the quantity of 
organic matter is large in proportion to that of nitrates, the results 
are even lower than in the case of the method of Crum and Frank- 
land, which itself errs on the side of deficiency. The indigo method 
cannot, therefore, be employed with safety, in the case of waters 
distinctly contaminated with organic matter. In the case of ordinary 
drainage waters, the method agrees very well with that of Crum and 
Frankland. The author believes, however, that the indigo method, 
on account of its simplicity, rapidity and delicacy, is excellently 
adapted for general use in water analysis, but that accuracy can only 
be attained by working under the same conditions which obtained 
when the indigo solution was standardized. In the presence of organie 
matter, the indications obtained with indigo must be accepted as 
probably below the truth. 
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III. GENERAL ORGANIC ANALYSIS. 
I. Ultimate Organic Analysis. 

E. A. Grete (Berl. Ber., II, 1,558, through Zeitschr. f. anal. 
Chem., 18, 486) recommends that the determination of nitrogen, in 
such organic substances as scraps of horn, wool, ete., should be pre- 
ceded by the treatment of the substance with concentrated sulphurie 
acid, with the aid, if necessary, of heat. The comminution thus 
attained is very perfect, and any excess of sulphuric acid is readily 
neutralized with soda-lime, so that the mass becomes quite dry. 
This preliminary treatment increases the percentage of nitrogen 
yielded by the analysis—a matter of great importance in the case of 
the albuminoids. Alkaline xanthogenates also increase the yield of 
nitrogen from albuminoids. The author announces that he will con- 
tinue his investigation in this direction. 

Joun Rureie (Chem. News, 40, 17) communicates the results he 
has obtained in the determination of the total nitrogen, including 
that in nitrates and nitro-compounds, hy combustion, by a modifica- 
tion of the method of combustion with soda-lime, which the author 
promises to communicate when his experiments are concluded. The 
results, so far communicated, are eminently satisfactory. 

Tscuezorr (Proc. Russian Physico-Chemical Society, 3-15, May, 
i879, through Berl. Ber., 12, 1,486) has a note on the determination of 
nitrogen in the explosive nitric ethers. The author has modified the 
method of Champion and Pellet (Berl. Ber., 9g, 1,610) to the extent of 
conducting the decomposition in a stream of carbon dioxide, and 
titrating the resulting ferric chloride by the method of Fresenius, 
with stannous chloride and iodine. 


B. Devacuana and A. Mermer (Bull. Soe. chim. de Paris, 32, 50) 
interpose a claim of priority in the discovery of the method of C. kuhl- 
be rg and M. W. Iles, for the determination of sulphur in organic 
compounds, ete. (Berl. Ber., 11, Pe oa which method consists in fus- 
ing the substance with potassium hydrate in a silver crucible, and 
after dissolving the fusion in water, oxidation with bromine-water and 
subsequent addition of hydrochloric acid. The claim of priority ap- 
pears to be based solely on the fact that the authors, D. and M., were 
the first (Ann. phys. et chim., 12, 88) to recommend potassium hypo- 
bromite as an oxidizing agent in the determination of sulphur in 
metallic sulphurets, ete. 

J.A. WaANKLYN and W. C, Coorrer (Chem. News, 38, 133, through 
Zeitschr. f. anal. Chem., 18, 486) have experimented on @ method of 
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adopt the formula of Naegeli (Beitriige z. Kentnisse d. Stirkegruppe, 
p. 83), CybicOs,. m the place of the older formula, C,]H,,O0;. This 
change makes 1080 parts of dextrose equivalent to 990 parts of 
starch, instead of 180 to 162, or 100 to 90, and involves a difference 
of 1 to 2 per cent. in the amount of starch found by analysis. The 


method employed by the author for the estimation of starch, is as 


follows: 2.5 to 3 grms of the sample, previously completely dried 
at 100-110° C., are placed in a flask with 200 ¢.c. water and 20 ¢.¢. 
hydrochloric acid (sp. gr. = 1.125), the flask connected with a reflux 


Liebig’s condenser, and the contents heated for three hours in a water- 
bath, in which the water is maintained in violent ebullition. The 
conversion of the starch is then complete. The liquid, if turbid, is 
filtered through a weighed filter, the clear filtrate and washings 
neutralized with potassium hydrate, brought to the volume of 500 ¢.c¢., 
and the dextrose determined in an aliquot part, either by Fehling’s 
method (gravimetrically), or by the method of the author (Zeitschr. 
f. anal. Chem., 16, 121, and 17, 231) with mercuric iodide. The 
analytical results obtained by the author by the foregoing method, 
and the use of the formula C3,H,.O3,, are very satisfactory. The 
analysis of a sample of potato starch, for instance, showing the 


figures : 


Se | | a ee Prete aeons. Re ne PonToR yee. xT Ph 99.4 
Insoluble residue (cell membranes)........... 0.2 
PRD ine 68 eS os sacay A ree aS ee 0.2 

99.8 


Air-dried potato starch loses on the average 17.7 per cent. of water 


at LOO-110° C. From the strong evolution of heat which attends the 


mixture of the dried starch with water, the author is led to consider 
the air-dried material to be a detinite hydrate, having the formula 
C3;11.04, + 12,0, which would require exactly 17.9 per cent. of 
water, 


J. SrerNER (Chem. News, 40, 139) communicates the results of his 
experience with the amimoniacal copper test of Pavey (Chem. News, 
39, 77, and this JouRNAL, I, 109). 

Huco Scutre (Berl. Ber., 12, 1,531) communicates the following 
note on the determination of ce til, by INCANS of INAGHESTA, in com- 
pounds in which the acetyl group has been introduced into alcoholie 
hydroxyls. The magnesia is prepared by precipitation from magne- 
sium sulphate or chloride (free from iron) with caustic alkalies, is 


thoroughly washed, and preserved as a paste, under water. About 5 
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Ill. GENERAL ORGANIC ANALYSIS. 


I. Ultimate Organic Analysis. 

E. A. Grere (Berl. Ber., 11, 1,558, through Zeitschr. f. anal. 
Chem., 18, 486) recommends that the determination of nitroge ny in 
such organic substances as SCTUPs of horn, wool, ebe., should be pre- 
ceded by the treatment of the substance with concentrated sulphuric 
acid, with the aid, if necessary, of heat. The comminution thus 
attained is very perfect, and any excess of sulphuric acid is readily 
neutralized with soda-lime, so that the mass becomes quite dry. 
This preliminary treatment increases the percentage of nitrogen 
yielded by the analysis—a matter of great importance in the case of 
the albuminoids. Alkaline xanthogenates also increase the yield of 
nitrogen from albuminoids. ‘The author announces that he will con- 
tinue his investigation in this direction, 

Joun Rurrie (Chem. News, 40, 17) communicates the results he 
has obtained in the determination of the total nitroge a. including 
that in nitrates and nitro-compounds, hy combustion, by a modifica- 
tion of the method of combustion with soda-lime, which the author 
promises to communicate when his experiments are concluded. The 
results, so far communicated, are eminently satisfactory. 

‘Tscue.zorr (Proc. Russian Physico-Chemical Society, 3-15, May, 
i879, through Berl. Ber., 12, 1,486) has a note on the determination of 
nitrogen in the explosive nitric ethers. The author has modified the 
method of Champion and Pellet (Berl. Ber., 9, 1,610) to the extent of 
conducting the decomposition in a stream of carbon dioxide, and 
titrating the resulting ferric chloride by the method of Fresenius, 
with stannous chloride and iodine. 


B. Devacuanat and A, Mermer (Bull. Soc. chim. de Paris, 32, 50) 
interpose a claim of priority in the discovery of the method of C. Fahl- 
berg and M. W. Tiles, for the determination of sulphur in organie 
compounds, ete, (Berl. Ber., T1, 1,187), which method consists in fus- 


ing the substance with potassium hydrate in a silver crucible, and 


after dissolving the fusion in water, oxidation with bromine-water and 
subsequent addition of hydrochloric acid. The claim of priority ap- 
pears to be based solely on the fact that the authors, D. and M., were 
the first (Ann. phys. et chim., 12, 88) to recommend potassium hypo- 
bromite as an oxidizing agent in the determination of sulphur in 
metallic sulphurets, ete. 

J. A. Wank yn and W. C. Coorrer (Chem. News, 38, 133, through 
Zeitschr. f. anal. Chem., 18, 486) have experimented on a method of 
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organic analysis by the humid process. The authors have oxidized 
such substances as cane sugar, glucose, benzoic, lactic and acetic acids, 
and alcohol, with potassium permanganate in alkaline solution, and 
weighed the resulting oxalic acid as calcium oxalate. The experiments 
are not yet completed, and have not yet developed into a definite ana- 
lytical method. 

Fr. Lanpotrn (Berl. Ber., 12, 1,586) recommends the following 
method for the analysis of organic bodies containing fluorine and 
boron. In the combustion with cupric oxide, of substances containing 
these two elements, the greater part of the resulting boracic acid col- 
lects in the calcium chloride tube, while some seems even to pass into 


the potassa solution. It may, however, be completely retained by 


placing in front of the cupric oxide a layer, a few centimeters in 


length, of fused and powdered lead chromate. This must only be 
moderately heated, otherwise boracie acid will volatilize. The deter- 
mination of fluorine and boron is conducted as follows: the substance 
is enclosed in a small tube, drawn out at both ends and sealed. One 
of the ends is broken off, and the tube at once plunged to the bottom 
of a somewhat wide test tube, containing a solution of calcium chlo- 
ride. By cautiously heating, the contents of the tube are made to mix 
with the calcium chloride solution. Decomposition ensues, and cal- 
cium fluoride precipitates. The contents of the test tube are then 
placed in a porcelain dish, diluted with distilled water, neutralized with 
ammonia, and boiied for some time to ensure complete decomposition. 
The insoluble calcium fluoride is then filtered off, washed with water, 
to which a little acetic or nitric acid may be added to dissolve any eal- 
cium carbonate that may be present, dried, ignited and weighed. After 
removal of the lime from the filtrate by ammonium carbonate and ox- 
alate, the boracic acid is determined, by Marignac’s method, as basic 
magnesium borate. Results accurate. 
Il. Proxtmate Organic Analysis. 
A. QUALITATIVE. 

AboueH Bryer (Berl. Ber., 12, 1,311) communicates «@ eharacteris- 
tic reaction for isatine. Tf isatine be mixed with benzole and concen- 
trated sulphuric acid, an intense dark blue coloration is produced, due 
to the formation of indophenine (CyH,;NO); 6 mgrm isatine, treated 
as above, in the cold, gives an intensely dark blue solution. When the 


mixture is warmed, ooo Mgrm gives a distinct greenish-blue coloration. 


L. CLaIsen (idem, 12, 1,505) remarks that the foregoing reaction, 
which had already been ‘observed by him, is only one member of a 
series of extremely beautiful color reactions for phenylglyoxrylic acid 











544 REPORT ON THE PROGRESS OF ANALYTICAL CHEMISTRY. 


and its derivatives. If concentrated sulphuric acid be added to a 
solution of phenylglyoxylic acid in benzole, the mixture assumes, 
after short shaking and standing, first a deep red and then an intense 
bluish-violet color; on addition of water, the layer of benzole, which 
separates, shows an intense carmine color. The derivatives of the 
acid, its amides, ethers, and even benzole cyanide, show a similar 
behavior. Meta-nitrophenylglyoxylie acid shows a magnificent car- 


mine, ortho-nitrobenzoyle cyanide, a blue-green color. 


Watson Suiru (Chem. News, 40, 26) describes certain character- 
istic color reactions produce d by the action of aromatic hydrocarbons 
and vege to-alkaloids On fuse dantimony and bismuth trichlorides. The 
general mode of procedure of the author is to fuse, in a small porcelain 
crucible, 15 to 2 grms of the chloride, and then to allow a small par- 
ticle of the substance under investigation to fall on the inner side of 
the crucible, which is then inclined so as to bring the chloride in con- 
tact therewith. With SbCl, fused at a moderate heat, dipheny/, triphen- 
yl-nm thane phe nyl-naphthale 220, dinaphthyls, give no react ion. Stilhene 
gives a fine orange, vanishing on stronger heating. MoapAthaulene, when 
absolutely pure, gives no reaction; when less pure, a splendid crimson 
or rose color, Anthracene—clear greenish-yellow or yellowish-green; 
colorless needles form on cooling. Chrysene—golden-yellow. Phen- 
anthrene—taint greenish tint if quite pure. Pyrene—green or green- 
ish tint. With BiCl,, anthracene gives a purplish-black. Phenin- 
threne—brown or greenish-brown. With moderately heated SbCI., the 
following reactions were obtained with the alkaloids: conine, nicotine, 
morphine, apomorphine, code ine, papaverine, strychnine, quinine, 
cinchonine, atropine, give no color; aeonitine, a bronze-brown, SbCl, 
fused and heated somewhat further, gives, with thebaine, a red ; with 
narceine, With little more than a trace, a yellow ; brucine gives a fine 
purple-red ; veratrine, a brick-red color, If the SbCl, be fused and 
heated still further, thebaine cives no color; the reactions of Abrucine 
and veratrine are the same as in the last case; wurcotine gives a 
dark olive-green ; sauftonine, when more than a trace is presenf, a 
dark bluish-olive-green. When SbCI, is heated to incipient ebullition, 
thebaine gives no tint, or one disappearing instantaneously ; heated 
more strongly, an olive-greenish-brown ; veratrine—a flush of red 
color, disappearing more slowly than with thebaine ; with more 
alkaloid, a reddish tint remains, changing to brown if further 
heated ; brucine, a trace, gives a fine red stain, disappearing slowly ; 
with a larger quantity, the color does not disappear, but changes later 
to purple-brown. 
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J. TarTerRsaLL (Chem. News, 40, 126) communicates the follow- 
ing new test for papaverine. The substance to be tested is warmed 
with a few drops of concentrated sulphuric acid in an evaporating 
basin, until complete solution is effected. The light pink-violet color, 
which at first appears, thus changes to light grey, or disappears 
completely. If now a fragment of sodium arseniate be added, and 
the dish warmed over a small flame, inclining so as to obtain as much 
surface as possible, the original color re-appears, and by continued 
heating changes to cherry-red, and, finally, when vapors of sulphuric 
acid begin to appear, to dark bluish-violet. If, when the contents of 
the dish are quite cold, 10 ¢.c. water are added, and the orange liquid, 
thus obtained, is placed in a flask, diluted with water, and treated 
with caustic soda, it darkens rapidly in color, and when an excess 
has been added, is almost black ; it is violet-red by reflected, and 
pink-straw color by transmitted light. Strychnine, brucine, mor- 
phine, salicine, atropine, narcotine, narceine, digitaline, picrotoxine, 
curarine, colchicine and cantharidine, become, on addition of alkali, 
light orange or dirty yellow. Codeine, when heated with concen- 
trated H,SO, and Na,AsO,, gives a fine, deep blue color, much darker 
than that with Fe,Cl, under similar circumstances ; on addition of 
water and alkali, this becomes orange, and is characteristic of the 
alkaloid. 

F. Sevmr (Bull. delle Scienze di Bologna, Ser. 6, Vol. 1, through 
Corr.-blatt d. Vereins anal. Chem., 2, 79) has investigated the behavior 
of strychnine with iodie acid, concerning which a note is also to be 
found in Dragendorff’s Gerichtlich-chemische Ermittelung von Giften, 
p. 161. If a drop of strychnine solution be made just perceptibly acid 
with four per cent. sulphuric acid, and evaporated to dryness on the 
water-bath, the residue develops, with a drop of a dilute solution of 
iodie acid, a weak rose color which, in twenty-four hours, passes to a 
beautiful rose-red. Sodium bicarbonate changes the color to yellow; 
acids restore the original color. If a drop of a solution of iodic acid 
in sulphuric acid (prepared by dissolving the former in the latter to 
saturation, decanting the clear solution and diluting it with 6 volumes 
of sulphuric acid) be added to a drop of strychnine solution, there is 
produced a yellow color, passing rapidly to red, and showing the next 
day atinge of violet. Excess of the reagent prevents the reaction. If 
the v/olet liquid be saturated with sodium bicarbonate, and then again 
acidified, a beautiful rose-red is obtained. The reaction succeeds best 
when the proper proportion between alkaloid and reagent is attained. 

GrorRG FrAvuDE (Berl. Ber., 12, 1,558) has a note on perchloric acid 
as a reagent for the alkaloids, Vf small quantities (0.05 grm) of 





546 REPORT ON THE PROGRESS OF ANALYTICAL CHEMISTRY. 


strychnine, brucine or apidosspermine (the alkaloid of the Ap/dos- 
sperma quebracho “blanco”; see Berl. Ber., 11, 2,189, and 12, 1,560), 
are boiled for a few minutes with a few c.c. of an aqueous solu- 
tion of perchloric acid (sp. gr. = 1.13-1.14), the strychnine solution 
assumes a reddish-yellow color, that of brucine becomes of a dark ma- 
deira, and that of apidosspermine intensely red. These solutions 
show strongly marked absorption spectra which resemble each other 
closely, and are represented, graphically, in the original memoir. Qui- 
nine, quinidine, cinchonine, cinchonidine, morphine, codeine, papaver- 
ine, veratrine, caffeine, atropine, nicotine and coniine, give no color- 
reactions with this reagent. If, to the above named quantity of the 
alkaloids, there be added an excess (30 ¢.c.) of perchloric acid, and the 
mixture boiled for several hours, the color becomes lighter, and passes 
finally to a more or less intense yellow. Similar reactions are pro- 
duced by boiling the solutions of the alkaloids in dilute sulphuric acid, 
with small quantities of potassium chlorate, but the oxidation is easily 
carried too far. 1 ¢.c. of a solution containing 0.0003 grm apidos- 
spermine, boiled with 2 ¢.c. perchloric acid, shows a distinct red color- 
ation; 0.5 ¢.c. solution of brucine containing about 0.0006 grm, be- 
comes distinctly reddish-brown with 1.5 ¢.c. acid; 1 v.c. of hot strych- 
nine solution containing 0.0004 grm, shows, with 2 ¢.c. acid, a 
distinct yellow. A solution of iodic acid in sulphuric acid, which 
Selmi (Berl. Ber., 11, 1,692, and this JouRNAL, I, 545) has recom- 
mended as a reagent for strychnine (the alkaloid, when moistened with 
a small quantity of the reagent, becomes, first yellow, then brick-red, 
passing very gradually to a brilliant violet), gives, when triturated 
with brucine, an intense orange-yellow color ; with morphine, first 
deep violet, and then light brown. If a few drops of the reagent be 
added to one of a solution of curarine, the solutio )} assumes a beautiful 
rose color. 

E. Horrmann (Chemiker Zeitung, through'Chem. News, 40, 141) 
recommends the following fest for phenol: | or 2 ce, pure concen- 
trated sulphuric acid are placed in a small test glass, and the suspected 
aqueous liquid poured carefully in, so as to form a separate layer. On 
adding a few granules of potassium nitrate, violet streaks will be, at 
once, produced by each particle, if as little as 1 mgrm phenol be 
present. 

B. Quantitative. 
Roser Sacusse (Corr.-blatt d. Vereins analytischer Chemiker, 


2, 15, 21, 25) communicates an interesting paper on the subject of 


the quantitative determination and formula of starch. As the result 


af numerous quantitative estimations, the author has been led to 





<> 
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adopt the formula of Naegeli (Beitrige z. Kentnisse d. Stiirkegruppe, 
p. 83), CygH Os, in the place of the older formula, C;H,0;. This 
change makes 1080 parts of dextrose equivalent to 990 parts of 
starch, instead of 180 to 162, or 100 to 90, and involves a difference 
of 1 to 2 per cent. in the amount of starch found by analysis. The 
method employed by the author for the estimation of starch, is as 
follows: 2.5 to 3 grms of the sample, previously completely dried 
at 100-110° C., are placed in a flask with 200 c.c. water and 20 c.e. 
hydrochloric acid (sp. gr. = 1.125), the flask connected with a reflux 
Liebig’s condenser, and the contents heated for three hours in a water- 
bath, in which the water is maintained in violent ebullition. The 
conversion of the starch is then complete. The liquid, if turbid, is 
filtered through a weighed filter, the clear filtrate and washings 
neutralized with potassium hydrate, brought to the volume of 500 ¢.¢., 
and the dextrose determined in an aliquot part, either by Fehling’s 
method (gravimetrically), or by the method of the author (Zeitsehr. 
f. anal. Chem., 16, 121, and 17, 231) with mercuric iodide. The 
analytical results obtained by the author by the foregoing method, 
and the use of the formula CyH,,O3, are very satisfactory. The 
analysis of a sample of potato starch, for instance, showing the 
figures : 
Starch 


Insoluble residue (cell membranes) 


Peas, x 


99.8 
Air-dried potato starch loses on the average 17.7 per cent. of water 
at 100-110° C. From the strong evolution of heat which attends the 
mixture of the dried starch with water, the author is led to consider 
the air-dried material to be a detinite hydrate, having the formula 
Cy,H.04, + 12,0, which would require exactly 17.9 per cent. of 
water. 

J. SrernerR (Chem. News, 40, 139) communicates the results of his 
experience with the ammoniacal copper test of Pavey (Chem. News, 
39, 77, and this JourNAL, I, 109). 

Huco Scutre (Berl. Ber., 12, 1,531) communicates the following 
note on the determination of ce tyl, by means of magnesia, i Com- 
pounds in which the acetyl group has been introduced into alcoholie 
hydroxyls. The magnesia is prepared by precipitation from magne- 
sium sulphate or chloride (free from iron) with caustic alkalies, is 


thoroughly washed, and preserved as a paste, under water. About 5 
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grms of this paste are placed, with 1.0 to 1.5 grm of the finely pul- 
verized acetyl derivative, in a flask of green glass (not easily attacked 
by reagents), mixed by shaking, 80 to 100 ¢.c. water added and, after 
connecting with a reflux Liebig’s cooler, boiled for 4 to 6 hours. The 
contents of the flask are then evaporated to about one-third, filtered on 
the pump into a conical flask, and the precipitate washed. The filtrate 
is treated with ammonium chloride, ammonia and ammonium phos- 
phate, and after twelve hours’ standing, the precipitate is filtered off, 
re-issolved in hydrochloric acid, re-precipitated with ammonia, and 
weighed as pyrophosphate. The author ascribes the unfavorable 
results obtained with this method by Klobukowski (rutigallic acid), 
and Barth and Goldschmidt (ellagic acid), to neglect of the condi- 
tions essential to success. If the action of caustic alkalies on the sub- 
stance examined is not otherwise disadvantageous, the method of de- 
composition with normal alkalkies and titration of the excess, is to be 
preferred to that with magnesia. 

A. Lorscu (Pharm. Zeitschr. f. Russland, 18, 545) has devised 
the following methods for the quantitative determination of the 
alkaloids in plants. The author has, also, subjected to a critical 
examination, the different methods hitherto in use, with the results 
communicated below. 

A, Methods for the determination of the solid alkaloids.—1\. The 
method of Stas, perfected later by Erdmann and Uslar, Dragen- 
dorff and others, and used for chemico-legal investigations, consists 
in extraction with water acidulated with hydrochloric acid, addi- 
tion of ammonia to alkaline reaction, repeated extraction with con- 
tinually renewed portions of ether, chloroform, amylic alcohol or 
benzole, separation of the watery liquid from the solution of the 
alkaloid, extraction of the latter by shaking with acidulated water, 
and repetition of the treatment, until the solution of the alkaloid is 
colorless. It is then evaporated in a weighed vessel, and the residue 
dried at 100-110° C. Instead of treating the plant with acidulated 
water, the author treated it with 99 per cent. aleohol, acidulated with 
hydrochloric, oxalic, tartaric, phosphoric or sulphuric acids, and evap- 
oration and re-solution in water, before treating with ammonia, ete. 
By this means, the mucus, starch, gum and albuminoids remained 
undissolved in the residue from the extraction with alcohol. While 
this method affords the alkaloids in a very pure state, it is attended 
with a large loss, and is, in the presence of certain viscid substances 
and albuminoids, both difticult and tedious. 

2. The method of Claus (Vierteljahresschrift f. prakt. Pharm., 
13, 414) for the estimation of theine and quinine. In the first case, 
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the tea leaves are extracted with ether, the latter removed, for the 
most part, by distillation, and the residue extracted with water acidu- 
lated with sulphuric acid, until it no longer tastes bitter. The acid 
liquid is mixed with excess of burned magnesia, evaporated to dry- 
ness in the water-bath, the residue pulverized and extracted with 
ether. In the determination of the quinine, the pulverized bark is 
thoroughly exhausted with water acidulated with sulphuric acid, the 
extract evaporated to dryness with excess of burned magnesia, and 
extracted with ether. This method gives satisfactory results and 
can, without doubt, be employed in the quantitative determination 
of all ( ther solid alkaloids ; it does not, however, vield the alkaloids 


in a pure condition. 


3. The methods of R. Wagener, Sonnenschein (Zeitschr. f. anal. 
Chem., 4, 387), Husemann, Marmé and Schultz, are based on the pre- 
cipitation of the alkaloids by iodine and potassium iodide, phospho- 
molybdic and phospho-tungstic acids, or potassio-mercuric iodide, 
from the extract obtained with acidulated water. The precipitates, 
according to their nature, are decomposed with barium hydrate, 
hydrogen sulphide, or a mixture of stannous chloride and caustic 
alkali, and warming, and the alkaloids dissolved out with ether. 
These methods are not only attended with a large loss, but yield 


impure products. 


1. F. J. Mayer recommends titration with a standard solution of 
potassio-mercuric¢ iodide, This method gives inexact results, owing to 
the necessity of decolorizing the solution, and consequent loss of sub- 
stance, and to the difficulty of determining the end of the titration. 

The method of the author is as follows: the cut, or coarsely- 
powdered, vegetable substances are twice warmed for three hours in 
the water-bath, with 90 per cent. alcohol acidulated with hydro- 
chlorie acid, then pressed and washed with 90 per cent. alcohol. 
The volume of the collective alcoholic liquids is then reduced, by 
distillation, to two-thirds, the cold residue filtered, washed with 
aleohol, and the filtrate concentrated on the water-bath to the con- 
sistence of an extract. The residue is warmed with twice the weight 
of the original substance of water acidulated with sulphuric acid, 
cooled and filtered. The filtrate is mixed with thrice its volume of 


cold, saturated solution of alum, ammonia added in slight excess (7. @., 


more than necessary to precipitate the alumina), evaporated t¢ dry- 
ness on the water-bath, the residue pulverized, and exhausted with the 
solvent suited to the alkaloid to be extracted, e. g., quinine is ex- 


tracted with ether, and then cinchonidia with 90 per cent. alcohol. 
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The residue from the leaves and roots of Atropa belladonna, from 
the leaves and seeds of Z/yoscyamus n., and the leaves of Aconitum 
N., with ether; that from &. Zpecac, with 90 per cent. alcohol, ete. 
The ethereal or alcoholic solutions of the alkaloids are evaporated to 
dryness, dried at 110° C., and weighed. The alkaloids are thus ob- 
tained as perfectly colorless crystals, leaving no residue when heated 
on platinum foil. The results obtained by the author, with the fore- 
going methods, are given in the following table : 
PERCENTAGE EXTRACTED. 
MerHop Meruop Meruop Metuop MEtHop 


MATERIAL. ALKALOID OF THE 

I. Ti. Ill. IV. AUTHOR 

. i : { Quinine, 2.735 3.175 2.460 2.570 3.250 
Aruvian Bark, yellow, 2 ~. i < st fea 
Pe in Bark, yellow, + Cinchonidine, 0.194 0.250 0.187 0.175 0.285 
‘e “ ae Quinine, 1.105 1.195 1.085 1.005 1.235 
“7 Cinchonidine, 0.425 0.500 0.400 0.395 0.525 

: ; ae { Quinine, 0.895 0.950 0.825 0.800 0.975 

V& . 4 ~~ 


( Cinchonidine, 2.485 2.975 2.350 2.800 3,075 
(0.099 0.145 0.085 0.074 0.175 
0.197 0.225 0.180 0.100 0.285 


Leaves of Hyoscyamine 
= ( 
{ 0.115 0.197 0.100 0.090 0.225 
( 


Seeds of 
Leaves of Atropa belladonna 


) : 
( Hyoscyamine - 


Atropine - 


Roots of 2 j 0.300 0.825 0.275 0.225 0.875 
R. Ipecac, Emetine, 0.720 0.800 0.550 0.475 (0.875 
Folia Aconiti, Aconitine, 0.300 0.395 0.265 0.220 0.425 


In the case of substances of unknown nature, the residue of the 
evaporation with ammonia and alum must be successively treated with 
the different solvents, #.¢., first with ether, then with chloroform, then 
with amylic alcohol, and finally, with 90 per cent. alcohol. It is by 
this means not only possible to extract the entire amount of alkaloids, 
but also to effect a separation of those of different solubilities in cases 
where more than one are present. 

The special precautions for the suecessful conduct of the forego- 
ing method are: 1. The alcohol must be completely expelled from 
the alcoholic extract, by evaporation on the water-bath. 2. Both 
the alcoholic and aqueous liquids must be filtered co/d. The author 
finds, as the result of numerous experiments, that the best solvent for 
the alkaloids, in general, is amylic alcohol, then follow ether, chloro- 
form and benzole, which latter, except in a few cases, dissolves the 
smallest quantity. 

B. Methods for the determination of the liquid alkaloids.—In 
the methods hitherto in use, the vegetable substances are either dis- 
tilled with potassium or calcium hydrates, the distillate saturated with 
hydrochloric acid, evaporated to dryness on the water-bath, and the 
residue distilled with potassium hydrate ; or tley are exhausted with 
acidulated water, the filtered liquid evaporated, and then distilled 
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with potassium or calcium hydrate. As all plants contain not only 
ammonia, but nitrogenous substances which evolve ammonia when 
warmed with alkalies, the distillate, after neutralization with hydro- 
chloric acid, is evaporated to dryness, and the residue exhausted with 
strong alcohol; the ammonium chloride remains undissolved, the alco- 
holic solution is evaporated to dryness, and the residue exhausted by 
shaking with solution of potassium hydrate and ether. The ethereal 
solution is then evaporated, at first at ordinary temperatures, and 
then over calcium chloride, or hydrate, to remove the moisture. In 
quantitative estimations, the clean ethereal solution is shaken with a 
measured volume of standard hydrochloric acid, the ether evaporated 
off at the lowest possible temperature, and the excess of acid deter- 
mined by titration. The disadvantages of the foregoing method are : 
1 Ammonium chloride is not absolutely insoluble in strong alcohol. 
2. A certain proportion of the hydrochloric acid volatilizes with the 
ether, at temperatures even below 50° C. The error of the method 


is, therefore, one of excess. 


The following method of the author permits an easy and exact 
determination of the liquid alkaloids : 

A weighed quantity of the substance is boiled out with water 
acidulated with hydrochloric acid, the residue pressed, and washed 
with water. The collective solutions are evaporated to one-quarter, 
and the residue distilled with calcium hydrate (under careful cooling 
of the distillate), The distillation is continued until the last portions 
of the distillate give no alkaline reaction with sensitive litmus paper. 
Potassium and sodium hydrates cannot be used, owing to their de- 
structive effects on the alkaloids. The colorless distillate is exactly 
neutralized with sulphuric acid, evaporated to dryness in the water- 
bath, the residue pulverized and exhausted with 90 per cent. alcohol. 
The ammonium sulphate, remains entirely undissolved, the alkaloid 
sulphates pass into solution. The solution is evaporated to dryness, 
the residue shaken out three times with ether and solution of potas- 
sium hydrate, the ethereal solution treated with a measured quantity 
of standard sulphuric acid, the ether distilled off, and the excess of 
sulphuric acid determined in the residue by titration. 

The following determinations of coniine and nicotine were made 


by the foregoing methods : 


Method Method 
with Hel. of the author. 
Leaves of Nicotiana t. ..5.750 per cent. 5.250 per cent. 


Plant of Contum m. ....0.075 - 0.060 . 
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Epwin Jouanson (Pharm. Zeitschr. f. Russland, 18, 97 and 129) 
communicates the results of his experiments on the determination of 
the alkaloids in cinchona bark, by the method of J. C. B. Moens 
(Nieuw Tydschrift voor de Pharmacie in Nederland, 1875, 161). 
The method in question is as follows: The powdered bark is sifted 
through silk gauze, and the moisture determined in 2 grms at 125° C, 
For the determination of the alkaloids, 25 to 50 grms of the powder 
are mixed with 25 grms freshly burned lime, and exhausted with 94 
per cent. alcohol (in all 500 6,€.4. The extract is neutralized with 
sulphuric acid, allowed to stand for 24 hours, and then filtered. The 
alcohol is removed by distillation, the residue is filtered, the precipi- 
tate washed with 2 per cent. sulphuric acid, and the alkaloids precipi- 
tated from the filtrate with sodium hydrate. After standing for 24 
hours, the precipitated alkaloids are filtered off, washed, and the 
filtrate exhausted by shaking with ether. The alkaloids in the pre- 
cipitite, and those from the ethereal extract, are dissolved in hydro- 
chloric acid, and the separation of the individual alkaloids effected by 
treatment with solution of sodio-potassium tartrate, on the principle 
that cinchonidine tartrate is almost insoluble ; quinine tartrate solu- 
ble in 1,500 parts, chinidine tartrate in 30 parts, and cinchonine tar- 
trate in about 35 parts of the liquid in question. The solution, there- 
fore, retains but traces of the two first-named alkaloids, the whole of 
the last two, an amorphous alkaloid and chinamine. © Chinidine 
is readily separable from cinchonine by potassium iodide, as the 
hydriodate of the latter is readily soluble in water and alcohol. ~The 
solution containing the cinchonine and the amorphous alkaloid, is 
precipitated with sodium hydrate, and the dried and weighed mixture 
of alkaloids exhausted with 40 per cent. alcohol, which dissolves the 
amorphous alkaloid, leaving the cinchonine. The cinchonidine is sepa- 
rated from the quinine by taking advantage of the difference in the 
solubility of the two alkaloids in ether (1 part cinchonidine requires 170 
parts of ether). The quinine is freed from the last portions of cinehoni- 
dine, by conversion into sulphate and crystallization. The sulphate 
is dried at 120° and weighed; it contains 86.86 per cent. of pure 
quinine. The author’s experience leads to the conclusion, that in 
spite of the favorable results obtained by Moens on the Java bark, 
the method in its present form is not sutticiently exact in other 
cases, and that further improvements are needed before it can be con- 


sidered as generally applicable to the analysis of Peruvian barks. 


W. Cuannb.erR Roserts, C. R. ApLER Wricutr and A. P. Lurr 


(Chem. News, 40, 94) have reported, as committee of the British 
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Association for the Advancement of Science, on the che mistry of some 
of the lesser-known alkaloids, especially veratria and bebeerine. The 
following are among the more interesting results obtained: the 
materials experimented on were Veratrum albwn, and V. viride. 
The materials were percolated with alcohol acidulated with tar- 
taric acid. ‘The residue of evaporation is diluted with water and 
filtered to separate resin, rendered alkaline, shaken out with a large 
volume of ether, the bases removed from the ether with tartarie acid 
and purified by repetition of the treatment. A certain amount of 
flocculent alkaloidal matter was in each case left by the ether ; this 
was termed pseudojervine. By treatment of the tartrates with soda 
and about an equal bulk of ether, there was left undissolved, from JV” 
album, pseudojervine with a little jervine, and a large quantity of 
uncrystallizable base, sparingly soluble in ether, to which the name 
veratraulbine was given ; this base is not present in any considerable 
proportion in VV. e/ride roots. The second ethereal solutions obtained 
as above, deposited crystals of jervine and a little of a new base, 
rubijervine. The mother liquors from these crystals gave dry, 
varnish-like residues : that from V. alban consisted essentially of 
veratralbine with a minute quantity of an alkaloid yielding veratric 
acid on saponification with alcoholic potassa, presumably veratrine, 
such as was extracted by the committee last year from WV. sabidilla 
seeds, being powerfully sternutatory (neither jervine, pseudojervine, 
rubijervine, nor veratralbine, produce sneezing). The product from 
V. viride roots was powerfully sternutatory, and consisted almost 
wholly of cevadine (the second crystallizable alkaloid from V. sabédilla 
seeds). The quantities of alkaloids extracted from 1 kilo of each 


root Was : 


V. album. V. viride. 
Jervine 1.30 erm, 0.20) orm, 
Pseudojervine 0.40 * O15. 
Rubijervine 0.25 * 0.02 “ 
Veratralbine Z-20 * trace 
Veratrine 0.05 trace 
Cevadine absent (?) 0.45 


The following are the chief characteristics of the new alkaloids : 


JServine, erystallized=C,,Hys,NO;, 2,0, becomes anhydrous at 100° 
C.; melting point, 237°—-239° (corr.); sulphate almost insoluble; nitrate 
and hydrochlorate sparingly soluble; with strong sulphuric acid 
dissolves slowly to a yellow liquid, quickly darkening to greenish- 
brown, and becoming fine green by absorption of water from the air ; 


not sternutatory nor saponifiable. 
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Pse udoje reine, crystallizes anhydrous, Casts O; ; resembles jer- 
vine ; melts at 299° (corr.); sulphate crystallizable, soluble in water, 
especially when hot ; hydrochlorate sparingly soluble hot or cold, if 
free hydrochloric acid is absent ; with sulphuric acid same reactions 
as jervine ; not sternutatory nor saponitiable. 

Rubijervine, crystallizes anhydrous, C.,11,,NO,; resembles jervine; 
melting point, 236° (corr.); sulphate and hydrochlorate erystallizable; 
readily soluble in water, especially if warm; with strong sulphurie 
acid, yellow solution, changing to brownish-yellow, brownish-orange, 
brownish-blood-red, and ultimately brownish-purple, by absorption of 
moisture ; by cautious dilution with water, the brownish-blood-red 
solution becomes successively crimson, purple, dark lavender, dark 
violet, light indigo; neither sternutatory nor saponifiable. 

Veratralbine, amorphous; approximately C.,I,,NO;; no erystalliz- 
able salts yet obtained; with sulphuric acid, a yellow liquid, changing 
to brownish-orange and brownish-blood-red, with strong green fluor- 
escence, resembling cevadine which only differs in giving clearer 
tints; a crimson-magenta liquid of beautiful and permanent shade 
being produced by absorption of a trace of moisture ; veratrine (of 
Couerbe) gives precisely the same colors as cevadine, but the dark 
red solution does not fluoresce before the crimson. tint appears 
through absorption of moisture. Veratralbine is not sternutatory 


nor saponitiable. 


IV. SPECIAL METHODS OF TOXICOLOGICAL AND CHEMICO-LEGAL INVES- 
TIGATION. 

F. Seco (Monit. Scientif. [3 Ser.], 8, 499, through Zeitschr. f. 
anal. Chem., 18, 506) has made an extended series of investigations 
on the alkaloids found in the human cadaver, and their importance 
in toxicology. The author finds that : 

1. From animal substances, in a state of greater or less putrescence, 
substances may be extracted which possess the character of alkaloids, 
and show the usual reactions of the vegetable alkaloids ; some of 
them have a reducing action, especially on iodi¢ acid, gold trichloride, 
etc. 

2. Several volatile and non-volatile alkaloids are formed from 


putrescent animal substances ; some are soluble in ether, others in 


amylic alcohol, and not in ether ; others insoluble in both of these 
liquids. 

3. The non-volatile alkaloids give precipitates with nearly all the 
general alkaloid reagents ; some are precipitated by platinic chloride, 


by potassio-argentic cyanide, and by potassium pyrochromate. 
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4, These alkaloids may give, with per-iodic acid, crystallized com- 
pounds, frequently similar to those afforded by the vegetable alkaloids. 

5. They show the following color reactions: with dilute sul- 
phuric acid, red-violet ; with hydrochloric and sulphuric acids, and 
warming, red-violet ; with sulphuric acid and bromine-water, a more 
or less distinct red color, which gradually disappears ; warmed with 
nitric acid, and afterwards treated with potassium hydrate, golden- 


yellow ; with iodic and sulphuric acids, and sodium acid carbonate, 


more or less distinct rose-violet. 

6. They oxidize readily, and decompose in the air, turning brown; 
some possess the odor of urine, others an odor similar to coniine, or 
certain flowers. 

7. They possess frequently a piquant taste, and exert a benumb- 
ing effect on the tongue, which is more or less persistent ; they often 
taste bitter. 

8. Of those soluble in ether, and those insoluble therein and 
soluble in amylic alcohol, some do not affect the animal organism ; 
others are very energetic poisons. 

9. The poisonous symptoms are, transitory dilation of the pupil, 
weak and irregular pulse, convulsive movements, retreat of blood 
from the heart, with strong contraction of the latter after death. 


F. Secor (Accad. d. Lincei, 3, through Berl. Ber., 12, 1,699) 
recommends the following modification of Schneider's process for 
the separation of arsenic in towicological investigations: three 
parts of the substance under examination are heated with four parts 
of 80 per cent. sulphuric acid, in a retort in the oil-bath, to 130°, and 
finally to 150° C., and a stream of washed hydrochloric acid conducted 
through the mass. nly arsenious chloride condenses in the receiver, 
the antimony and other metals being retained in the retort. In the 
decomposition of arseniuretted hydrogen, the author uses a tube of 
only 4to5 m.m. width, which is heated to redness for the length of at 
least 25 cm. “The author has thus obtained an arsenic ring from 
only cso mgrm of arsenious acid. By reducing, under precisely equal 
conditions, the different fractions of a millegramme of arsenious acid, 
the author has prepared a scale of arsenical mirrors, by means of which 
an approximate quantitative estimation of minute quantities of arsenic 
may be made. The original memoir is stated to be rich in the results 
of practical experience. 

J. Guarescut (Accad. d. Lincei, 3, through Berl. Ber., 12, 
1,699) has investigated the oxidation of thialdine and similar bodies, 


with nitric acid, and finds that hydrocyanic acid is formed, as he had 
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previously found to be the case when potassium permanganate was 
used; the sulphocyanates and mustard oils also furnish hydrocyanic 
acid by oxidation. 

P. C. PLueGe (Zeitschr. f. anal. Chem., 18, 408) has investigated 
the subject of the decomposition of mercuric cyanide by dilute acids, 
and the influence of sodium chloride thereon. It is generally stated 
in the text books on toxicology, that mercuric cyanide is not readily 
decomposed by dilute acids, and that hydrocyanie acid cannot be 
obtained by distilling substances containing mercuric cyanide with 
acids. The author, however, obtained distinct reactions from the 
distillate from a mixture of food-pulp and tartaric acid containing 
mercuric cyanide, which led to an investigation of the circumstances 
under which the decomposition of the latter substance was effected. 
By distillation of solutions of 25 grms mercuric cyanide in 125 ¢.c. of 
water, with small quantities of sulphuric, tartaric and oxalic acids, 
until four-fifths of the liquid had passed over, the author obtained 
from 1 to5 per cent. of the amount of hydrocyanic acid taken. When 
hydrochloric acid was used, as much as 78.89 per cent. of the hydrocy- 
anic acid was obtained from the distillate. Whena mixture of sodium 
chloride and oxalic acid was taken, the yield was 46.0 percent. This 
latter mixture leaves the residue of the operation in a suitable state for 
further investigation, which is not the case when, even dilute, hydro- 
chloric acid is used. 23.9 per cent. of the hydrocyanic acid originally 
present comes over in the first one-fifth of the distillate. The author’s 
experiments show that a solution containing but zsdo0 of hydrocyanie 
acid will yield, by distillation with sodium chloride and oxalic acid, 
a solution in which uncontrovertible traces of hydrocyanic acid may 
be detected. 


W actuerR Hempret (Zeitschr. f. anal. Chem., 18, 399) communicates 
a very interesting paper on the limits to the detection of carbonic oxide. 
The method of H. W. Vogel (Berl. Ber., 10, 794, and 11, 235) pos- 
sesses over that with sodio-palladous chloride, and that with cuprous 
chloride, the advantages that it is not influenced by the presence of 
hydrocarbons, or of oxygen. It consists in introducing into a 100 c.c. 
flask, filled with the air under examination, 2 to 3 ¢.c. of blood, pre- 
viously diluted with water to the extent that it only shows a reddish 
tinge, but still shows in a test-tube the ordinary spectral absorption 
bands. If carbonic oxide be present, the blood at once shows a 
change to a rose color and, on the addition of a few drops of strong 
ammonium sulphide, the absorption bands do not change, whereas in 
blood free from carbonic oxide, they are, under these circumstances, 
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replaced by a broad band with indistinct boundaries. Vogel states 
that the limit of delicacy, by this method, is 0.25 per cent. The 
author has succeeded in greatly increasing the delicacy of the reaction, 
by causing the air under examination to be first respired by a mouse, 
and then testing the blood obtained from the animal. The mouse was 
enclosed in a cage, made by placing two glass funnels base to base, 
and covering the line of junction with a rubber band. The air to be 
tested was caused to pass through the apparatus at the rate of ten 
liters in one to two hours (the gas issuing from the apparatus contained 
then from 0.3 to 2.8 per cent. carbon dioxide, rarely, however, above 
| per cent., resulting from the respiration of the animal). The 
mouse was killed by immersing the funnels in water, and the blood 
taken from the neighborhood of the heart for examination. The 
animals were subjected to the action of air containing quantities of 
carbonic oxide, increasing progressively from 0.022 per cent. to 2.9 
per cent. Slight symptoms of poisoning, accompanied with difficulty 
in breathing, were first noticed, after half an hour’s exposure to air 
containing 0.067 per cent. of carbonic oxide. After three hours expos- 
wre, the blood gave a distinct carbonic oxide reaction. The same 
reaction was obtained from a tube containing fresh blood, diluted 
according to Vogel’s directions, and through which the air was 
passed before entering the apparatus. In another experiment, with 
air containing 0.127 per cent. of carbonic oxide, strong symptoms of 
poisoning ensued in seven minutes; after two hours, a carbonie oxide 
reaction was obtained from the blood of the animal, as well as from 
that in the tube. In another experiment, with air containing 2.9 per 
cent. carbonic oxide, the animal died in convulsions in one to two 
minutes. The blood showed a strong, carbonic oxide reaction. The 
author concludes : 

1. That by the employment of a volume of air of at least ten 
liters, 0.05 per cent. of carbonic acid admits of certain detection, 
both in the dilute blood, and in that of the animal. 

2. That the limits of delicacy are, with the mouse, 0.03 per cent., 
with the diluted blood, 0.05 per cent. 

3. That symptoms of poisoning commence to make themselves 
apparent when the percentage reaches or exceeds 0.05. 

Loneauet (Pharm. Centralhalle, 19, 395, through Zeitschr. f. anal. 
Chem., 18, 507) describes the following method for the examination 
of spots supposed to have been formed by the spermatic fluid, whereby 
the nature of even old spots may be ascertained : 

1. There is cut from the fabric a small square, in the middle of 


which the spot should, if possible, be situated. 











+ 


558 REPORT ON THE PROGRESS OF ANALYTICAL CHEMISTRY. 

2. This piece is placed in distilled water, which contains five to 
six drops of ammoniacal carmine solution to each five grms of liquid. 

3. The piece is allowed to remain immersed for thirty-six to 
forty-eight hours; longer immersion does no harm. 

4. The fabric is carefully pulled apart, thread by thread. 

5. The ravelings are moistened with glycerine, and examined, 
each separately, undera magnifying power of tive hundred diameters. 

If the spermatic fluid is present, there will be seen around the 
colorless, strongly refracting vegetable fibres, groups of spermato- 
zoids, of which the heads appear bright red, while the tails are un- 
colored. 


V. SPECIAL METHODS OF TECHNICAL ANALYSIS. 


J. Frets (Dingl. polytech. Journ., 224, 86, through Zeitschr. f. 
anal. Chem., 18, 498) has subjected to a comparative investigation 
the following methods for the disintegration and solution of chromic 
iron, in order to ascertain the advantages, if any, which the more 
modern possess over the older methods : 

1. P. Hart (Journ, f. prakt. Chem., 67, 320) directs to bring into 
melted borax one-eighth of its weight of the finely powdered ore ; 
stir the mixture, and maintain the platinum crucible for one-half 
hour, at a light, red heat ; sodium carbonate is then added, as long 
as effervescence is produced, and then three times the weight of the 
ore, of a mixture of equal parts of nitre and sodium carbonate, stirr- 
ing well with the platinum wire. After a few minutes melting, the 
whole of the chromic oxide is transformed into chromic acid. The 
author obtained satisfactory results with this method, but finds it 
tedious, and leading easily to mechanical loss. 

2. F. Calvert (Dingl. polytechn. Journ., 125, 466) directs to mix 
the finely powdered ore with three to four times its weight of soda lime, 
then to add to the mixture one-quarter of its weight of sodium nitrate, 
and heat to redness for two hours. The heating must be conducted in 
a porcelain, not a platinum, crucible, but where chromium is the only 
element to be determined, the results are satisfactory, especially as 
the decomposition does not require the blast lamp. 

3. The method of J. Blodgett Britton (Zeitschr. f. anal. Chem., 
9, 487) is rapid and sure, and deserves the greatest attention of 
analytical chemists. 

4. The method of F. H. Storer (idem, 9, 71 and 108) is not to 
be recommended for technical use, as it yields the chromium in the 
state of nitrate, in which it cannot be determined volumetrically. 
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5. The method of A. Mitscherlich and F. C. Phillips (idem, 12, 
189) is too complicated. 

6. H. Hager (Untersuchungen, I, 163) places a mixture of one 
part of mineral with three parts sodium fluoride in a graphite crucible, 
covers the mixture with twelve parts potassium bisulphate, and heats; 
after five to six minutes, during which the mass boils up, the dccompo- 
sition is complete. Fels finds these statements completely confirmed; 
he recommends that the mixture should be cautiously warmed in a 
platinum crucible, and the heat raised as the foaming moderates ; the 
mass flows quietly in five or six minutes and, after five minutes more, 
becomes thick, which the author considers the sign of the termination 
of the reaction. The green mass contains chromium fluoride which 
the author prefers to convert to chromic acid by cooling, gradually 
adding potassium chlorate, and heating anew for a few minutes. 

7. The method of W. Dittmar (idem, 18, 126, and this JouRNAL, 
I, 104) requires the blast lamp (twenty minutes suffice for 0.5 grm ore) 
for the attainment of perfect decomposition. The author specially 
recommends it, together with that of Britton. 

8. The method of R. Kayser (idem, 15, 187) permits the attain- 
ment of complete decomposition. 

9. The same is also true of the method of J. Clouet (idem, 17, 
249), but it is tedious and disagreeable. 

On the whole, the author gives the preference to the methods of 
Calvert, Britton and Dittmar, for technical use. 


Jou. Stinct (Oesterr. Gewerkszeitung, 1878, I and 2, and Zeit- 
schr. f. d. gesammte Thonwaarenindustrie, 3, 86, through Zeitschr. 
f. anal. Chem., 18, 501), in an extended work on lime and its use in 
mortar, gives the following method for the technical valuation of 
quick-lime: the numerical expression for the value of the lime is 
derived from the following factors : 

1. The weight of water which a weighed quantity of quick-lime 
(the density of the latter being assumed to be 2.3) will take up, while 
still furnishing a paste of such consistence that a glass rod will stand 
upright therein. 

2. The density of the paste. 

From these data the increase in volume of the lime by hydration, 
and hence its capacity for taking up water, may be easily derived. 
The author proceeds as follows : 

50 germs lime are gradually mixed with water in a 750 e.c. beaker, 
until a paste of the above character is attained. By subtraction of 
the weight of the beaker and the lime from the weight of the beaker 
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and the paste, the weight of the water added is ascertained. The 
density is determined as follows: a wooden cross with a wire 
projecting from its centre is placed, with the wire pointing per- 
pendicularly downwards, on top of a 750 ¢.c. beaker, and the weight 
of the whole (a) noted. The beaker is then filled with water until 
the surface of the latter just touches the point of the wire, and 
the weight (4) again noted. The beaker is then emptied, wiped 
carefully dry, and the paste of lime and water poured in cautiously 
with the help of a glass rod, until the (horizontal) surface touches 
the wire, and the weight (c) noted. Then the weight of the water 
will be 6—a=vw, that of the paste, c—a—4, and the density of 
the latter, _ =d. If we let P represent the weight of the water 
taken to form the paste with the fifty grms of lime, and V the volume 
of the paste yielded by the latter, we have: 
P 
d 

A. Routver (Dingl. polytechn. Journ., 233, 124) describes the 
method for the determination of sulphur in the products of the iron 


V= 


industry, ores and fuel, which has, for the past two years, been in use, 
with highly satisfactory results, at the works at Cruzot (France). 
The methods hitherto in general use for the determination of sulpbur 
in iron, etc., are based on the solution of the metal in a non-oxidizing 
acid, and the transformation of the hydrogen sulphide in the evolved 
gases into other forms, in which the sulphur can be weighed or other- 
wise estimated. Whatever may be the reliability of the method 
with metals free from carbon, it is, in the case of substances rich in 
the latter, subject to serious errors due to the formation of sulphu- 
retted carbon compounds which do not afford sulphides with metallic 
salts. Thus it commonly happens, that in cast iron a smaller per- 
centage of sulphur is found than in the steel made therefrom, and, 
in general, the richer the substance analyzed, in carbon, the smaller 
will be the proportion of the true percentage of sulphur found by 
the foregoing methods. The method described by the author is 
based on the conversion of the sulphur to hydrogen sulphide, by 
heating the substance to redness in a current of three-quarter hydro- 
gen and one-quarter carbonic acid, passing the resulting gas through 
a dilute solution of silver nitrate, and weighing the silver sulphide 
thus produced. While the desulphurization of rolled iron proceeds 
with rapidity and completeness, in a current of pure hydrogen, the 
action in the case of irons richer in carbon 1s slower in proportion to 
the amount of the latter, and is only complete after the carbon has 
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been carried off by the hydrogen. The sulphur in ores, slags, lime- 
stones, etc., is not completely transformed. The addition of carbonic 
acid causes a complete desulphurization in a very short time, without 
danger of decomposition or oxidation of the hydrogen sulphide 
formed. The carbon is either completely burned off, as in the case of 
coal, coke, ete., or, almost so, as in the case of iron and steel. In the 
case of very rich sulphurets, but a small portion of substance should 
be taken. The hydrogen used is generated from pure zine and dilute 
sulphuric acid ; the carbonic acid, from marble and very dilute hydro- 
chloric acid. The carbonic acid is washed with lead acetate, and 
then enters a washing-bottle containing silver nitrate, where it mixes 
with the hydrogen ; the mixture being carried through a wash-bottle 
containing pure water, and then through the porcelain tube contain- 
ing the boat with the substance under examination. The gaseous 
products of the reaction are then conducted into a small flask, where 
water deposits, and then into the silver nitrate solution (sixteen to 
eighteen grms to one liter water, neutralized with ammonia and 
re-acidified with one or two drops of nitric acid). In the analysis 
of cast iron, iron and steel, two to at most four grms, previously pul- 
verized to pass a sieve of nine hundred meshes to the square centimeter, 
are placed in a platinum or porcelain boat, 10 ¢.m. long and 15 m.m. 
wide, and the latter introduced into the porcelain tube. A tolerably 
ra; id current of the mixed gases, in the proportions stated, is conducted 
through the apparatus and, after the air has been expelled, the tube is 
gradually heated to redness. At the end of two to two-and-a-half hours, 
almost all the sulphur is expelled as H,S, and it is only necessary to heat 
half an hour longer to insure the expulsion of the last traces. The pre- 
cipitated silver sulphide is collected on a double, weighed filter, dried at 
100°, and the weight estimated from the difference in weight of the 
two filters ; or the two may be separately burned, and the difference 
in weight of the two résidues of metallic silver and ash, multiplied 
by 0.148, to obtain the corresponding weight of sulphur. If the 
temperature cannot be regulated so as to prevent the sintering of the 
substance under examination, this must be prevented by the addition 
of pure alumina (one grm to two grms of metal). In the case of 
ores and slags, a mixture of two grms alumina to four grms substance 
is needed to prevent sintering in the case of the more fusible sub- 
stances ; blast-furnace slags and calcareous and siliceous fluxes require 
no such additions. In the estimation of sulphur in coke, 0.5 grm 
substance, mixed with 0.2 grm alumina, is sufficient. In the case of 
coal, 0.5 grm is sufficient, but it is best to fill the tube behind the 
boat with porcelain fragments, to retain the tarry ingredients, and at 
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the end of the operation, to heat this part strongly, to complete the 
decomposition of the latter. In the case of gases, they are mixed 
either with carbonic acid or hydrogen, according to their reducing or 
oxidizing character. In the case of certain ores and combustibles, 
the silver sulphide may be contaminated with silver chloride or 
cyanide; it may then be purified by washing with weak ammonia, or 
may be reduced in hydrogen, and the gas conducted into ammoniacal 
silver solution. 


A. H. Atiten (Chem. News, 40, 135) effects the estimation of 


nitrogen in steel, by dissolving the sample in hydrochloric acid, distill- 
ing the solution with excess of lime, and nesslerizing the distillate. 
The results of repeated analyses of the same sample gave substanti- 
ally accordant results. 

A. H. ALLEN (Chem. News, 40, 65), ina note on the determination 
of silicon in iron and stecl, calls attention to a defect in the method of 
Thos. M. Drown (Journ. Franklin Inst., 107, 361; Am. Chem. Journ., 
I, 417, and this Journat, I, 371) for this purpose. According to the 
author, the light floculent residue left on dissolving siliceous iron in 
hydrochloric or sulphuric acids, consists chiefly of a lower oxide of 
silicon ( ‘ Leukon” of Woehler), the formula of which has been 
variously stated at 2SiOH,O and SiOH,O, and which, on ignition, 
gives off hydrogen silicide, which latter is decomposed in its turn, 
depositing more or less silicon. Tle states that five years of additional 
experience have resulted in strengthening his confidence in the method 
previously published by him (Chem. News, 29, 91). 


C. M. Batiine (Oesterr. Zeitschr. f. Berg- u. Hiittenwesen, 27, 27) 
communicates the results of his experience in the direct determina- 
tion of silver in galena, by the method of J. Volhard (*Silbertitrir- 
methode mit Schwefelcyanammonium,” Leipzig, 1878; Journ. f. 
prakt. Chem. [N. F.], 9, 217; Zeitschr. f. anal. Chem., 13, 171). The 
author recommends to intimately mix in a porcelain mortar, two to five 
grms (according to richness) of galena, with three to four parts of 
a mixture of equal parts of sodium carbonate and potassium nitrate. 
The mixture is heated to melting in a porcelain crucible over the 
lamp, and stirred well with a glass rod, cooled, and crucible and con- 
tents placed in water in an evaporating dish. When the mass has 
softened, the crucible is removed and washed, the contents of the 
dish heated, the aqueous solution filtered off, and the mass on the 
filter well washed. It is then washed back into the dish, pure, dilute, 
nitric acid added, and the mixture evaporated to dryness. The dry 
residue is dissolved in water acidulated with nitric acid, warmed over 
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a lamp, the solution filtered into a flask, and the residue on the filter 
thoroughly washed with hot water. To the filtrate, when cold, ferric 
sulphate, or ferric ammonium alum, is added, as an indicator, and the 
titration conducted, as directed by Volhard. The sulphocyanide is 
standardized with pure silver, so that 1 ¢.c. corresponds to 0.001 
grm silver. Small quantities of copper do not affect the test. The 
presence of iron, in considerable quantity, is injurious, as it makes 
the solution so dark, that the end of the titration becomes difficult of 
recognition. Portions of five grms each of pure galena gave 0.574, 
0.572, 0.574, 0.574; portions of two grms, each of the same, gave 
0.575 and 0.575 per cent. of silver; the fire assay gave 0.572 and 


0.578 per cent. Portions of two grms each of a similar galena 
yielded, by the foregoing method, 0.565 and 0.560 per cent.; the fire 


assay, 0.560 and 0.564 per cent. Two grms portions of a third sam- 
ple yielded, 0.445 and 0.450; by fire assay, 0.452 and 0.459. The 
allowance made at Przibram for errors in the fire assay of ores con- 
taining 0.30 to 0.60 per cent., is 0.03 per cent. It is evident, there- 
fore, that the errors incident to the method just described, are far 
within the limits of those pertaining to the dry method. The method 
is equally exact for ores of every degree of richness, and may be 
carried out in three hours. Volhard has indicated the modifications 
necessary in the presence of larger quantities of copper. The author 
has found no means of counteracting the evils of the presence of 
larger quantities of iron. 

Orro Scuorr (Zeitschr. f. anal. Chem., 18, 443) recommends the 
following method for the determination of iodine in varee (kelp): 
The alkaline iodides therein may be brought into solution either by 
extraction of the collective soluble constituents with water, or by 
extraction with alcohol, which dissolves the iodides, leaving most of 
the other salts undissolved. On account of the cost of alcohol, the 
author adopts the method first named, 25 to 50 grms of substance 
are exhausted with water, and the solution brought to the bulk of 1 
liter, 100 ¢.c, of the solution are acidified with a few drops of sulphuric 
acid, and allowed to stand, warm, for twenty-four hours, to remove the 
hydrogen sulphide, evaporated to one-half or one-third, passed through 
a small filter, and the latter washed with the least possible quantity 
of water. The filtrate is placed in a small, plain retort, a solution 
of ferric sulphate or ferric-ammonium alum added, and the retort 
placed with the neck inclined upward at an angle of about 45°; 
the neck is connected by means of a short rubber tube, or collar, with 
a wide glass tube which is bent downward and inserted through a 
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cork into a U-tube, the bend of which is filled with a solution of 
potassium iodide ; the delivery tube dips a few millemeters beneath 
the surface of the solution. The U-tube stands in a beaker of cold 
water. The liquid in the retort is heated to boiling and, after ten to 
fifteen minutes, the whole of the iodine will usually have passed over 
into the potassium iodide solution, wherein it is determined by 
titration with sodium hyposulphite, using starch solution as an indi- 
eator. It must, however, never be omitted to test the solution in the 
retort for iodine, by shaking with a little carbon disulphide or chloro- 
form, after the distillation is finished, for a prolonged distillation is 
often necessary to insure the complete expulsion of that substance. 
A sample of varee from Cudillero (North coast of Spain), which 
yielded 0.376 per cent. iodine by the estimation with palladous chloride, 
yielded by the foregoing method, 0.328, 0.338, 0.305 and 0.338 per 
cent. T'wo specimens of varec which were carefully prepared in the 
author’s presence at Obifiana, yielded: Ist, 1.701 and 1.676; 2nd, 
1.426 and 1.426 per cent. 


H. Precur (Zeitschr. f. anal. Chem., 18, 438) has devised the 
following method for the volumetric determination of magnesium: 
10 grms of the substance under examination are dissolved in a 500 
¢.¢. flask, semi-normal potassa solution is added in quantity more 
than sufficient to precipitate all the magnesium as hydrate. The flask 
is then filled to the mark, well shaken, and allowed to stand for 
thirty minutes ; by this time the precipitate will have in so far sub- 
sided, that 50 ¢.c. of clear liquid can be removed with the pipette, 
and the excess of potassa therein titrated with normal sulphuric acid. 
An experiment, conducted in the foregoing manner, yielded 48.54, 
instead of 48.78, per cent. MgSO, A specimen of kainite, K,SO,, 
MgSO, MgCl, + 6H,0O, gave, by the foregoing method, 16.32 MgO, 
and by the pyrophosphate method, 16.50. According to Fresenius, 
one part MgO dissolves in 53,368 parts of water; according to the 
author, in 62,000; hence, the 50 ¢.c. of the solution used, contained 0.8 
mgrm = 0.08 per cent. MgO, or 0.24 per cent. MgSO,, which should 
be added to the results obtained by titration. The error induced by 
the presence of the precipitate, and consequent concentration of the 
solution, is also negative, and amounts, in the case of fifty per cent. 
MgSO, (in the substance), to 0.08 per cent. of MgSO, With these 
corrections, the results are exact. 

E. Myuius (Corr.-blatt d. Vereins analytischer Chemiker, 2, 11) 
recommends a volumetric method for the determination of zine in 
potable water, based on the comparison of the turbidity produced by a 








= =D 


QR ——=————rA—-r lo — ar? 





of 
th 
ld 
Lo 











REPORT ON THE PROGRESS OF ANALYTICAL CHEMISTRY. 565 


solution of potassium ferro-cyanide, in the sample, with that produced 
by the gradual addition of a standard solution of zinc sulphate to pure 
spring water, to which the same volume of ferro-cyanide solution had 
been previously added. The method is designed simply to save the 
trouble involved in the evaporation of the several liters of the sam- 
ple, required by the methods previously in use. As a matter of gen- 
eral interest, it may be mentioned that the author found 0.49 grains 
of zine oxide to the gallon, in the water of a spring at Tuttendorf, 
which had been used by the population for drinking, for about a cen- 
tury. This is in manifest contradiction to the popular prejudice as 
to the injurious effects of small quantities of zinc salts in food or 
drink. 

F. P. Perkins (Analyst, 4, 66) recommends the following mode 
of conducting the ammonia test in potable waters: Into a half liter 
retort, place 25 c.c. of a solution of potassium permanganate, pre- 
pared by the usual formula; add 100 ¢.c. of pure water, and distil 
until no reaction is obtained with Nessler’s test in the distillate ; add 
then 250 ¢.c. of the water to be examined, and distil again until 
free from ammonia. The distillate contains albuminoid and free 
ammonia. The free ammonia alone is determined in another 250 ¢.c. 
of the water. All traces of ammonia are thus expelled from the 
reagents, and results attained, as near perfection as the process will 
allow. 

Fausto Sestint (Le Stazione Sperimentale Agrarie Italiane, 1877, 
and Landwirthschaftl. Versuchsstationen, 23, 305, through Zeitschr. 
f. anal. Chem., 18, 503) has investigated the subject of the determina- 
tion of the albuminoids in food for cattle. It is well known that the 
old method of calculating these substances, by multiplying by 6.25 
the percentage of nitrogen found by analysis, is very inexact, and 
that the different parts of vegetables, ete., contain nitrogenous sub- 
stances which have nothing in common with the albuminoids, as regards 
their nutritious properties. Schulz and Ulrich (Landw. Versuchssta- 
tionen, 20, 193) have, for instance, shown, that in the beet but one- 
fifth to at most two-fifths of the nitrogen is present as albuminoids. 
Churea (Agricultural Student’s Gazette, I, 3), therefore, has pro- 
posed to precipitate the albuminoids with phenol, wash the mass 
well, and determine the albuminoid nitrogen in the residue. The 
author employs the following method which, from comparative 
experiments, he considers to be superior to the method of Church, 
and to that of Richard Wagner (Zeitschr. f. anal. Chem., 17, 515) : 

The finely cut materials are boiled for one hour with water, 
whereby the coagulable albuminoids are coagulated by the heat at 
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100° C. After the first half hour’s boiling, the mass is acidified to 
strong reaction with litmus paper, with concentrated lactic acid. 
The mass, while still hot, is treated with neutral lead acetate, which 
throws down the non-coagulable albuminoids. It is then filtered, 
the residue washed, and subjected to a nitrogen determination. 
The nitrogenous substances in the filtrate are also determined, and, 
finally, the total nitrogen in the original substance, as a control. 

J. Carrer Bett (Analyst, 4, 126) has an interesting paper on the 
subject of the analysis of flour and bread, wherein he communicates 
the results of numerous analyses made during the past two years. 
The following matters are of special interest to analytical chemists : 
The author finds the logwood test for alum to answer admirably, if 
conducted as follows: 16 grms of freshly cut logwood are digested 
in cold “ methylated spirit ” for 8 hours, with occasional shaking; the 
clear solution is then poured off for use. For bread, 10 grms of the 
crumbs are placed in a porcelain dish, and a mixture of 90 ¢.c. water, 
5 ¢.c. logwood solution and 5 ¢.c. saturated solution of ammonium 
sarbonate, poured over them. The bread is then washed and dried. 
If a blue lavender color remains, the author always finds alum to 
be present. For flour, 10 grms are mixed with 10 c.c. water, 1 ¢.c. 
logwood and 1 ¢.c. ammonium carbonate; if the flour is pure, a pinkish 
color is obtained; if alum is present, the pink is changed to lavender. 
The author has thus detected as little as three grains alum to the four 
pound loaf. The logwood solution will keep for several months. 
The author is accustomed in his bread analyses, to deduct ten grains 
of alum from the total quantity calculated from the phosphate of 
alumina found in a four pound loaf, before using the quantity of 
alumina as an indication of addition of alum, Of one hundred samples 
of pure bread analyzed by him, but one gave as much as eleven grains 
of alum to the four pound loaf. 


W. C. Youne (Analyst, 4, 6), in a note on the detection of alum 
in flour by the logwood test, tinds that the delicacy and certainty of 
the test may be greatly increased, by first dissolving the flour to a thin 
paste in boiling water, previous to adding the ammoniacal logwood 
tincture; a bluish-grey color is then developed, which is unmistakable, 
even when the proportion of alum does not exceed five grains to four 
pounds of flour. 

W. W. Sropparr (Analyst, 4, 6) employs the logwood test for 
alum in bread, in the following modification suggested some time 
since by Mr. Horsley: With or without alum, bread is colored by 
decoction of logwood of a strong and distinct purple color; if, however, 
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it be exposed in a porcelain capsule to the atmosphere for a few hours, 
the beautiful color disappears if alum be absent, changing to a dull 
brown; if alum is present, a conspicuous and beautiful blue is the 
permanent result. The logwood used must be freshly cut, and kept 
in a stoppered bottle, secure from the atmosphere. “The decoction 
or tincture must also be freshly prepared. A few crystals of fresh 
hematoxylin give the same result. 


J. Korrrsrorrer (Zeitschr. f. anal. Chem., 18, 431) gives the 
continuation of his investigation on his new method of testing butter 


for foreign fatty bodies (idem, 18, 199, and this JourNAL, I, 359). 


The author has examined a number of samples of commercial butter 
and butter-fat, with results confirmatory of those obtained in his 
previous investigation. He finds, however, that the extreme limit for 
the alkalimetric titre of pure butter, must be raised from 232.4 to 
233. The titre of rancid butter is lower than that in its fresh state, 
evidently owing to the volatilization of a certain proportion of the 
fatty acids thus set free, the difference being, in two cases, 1.5 and 
14 mgrm. The author recommends the following method for the 
estimation of the percentage of free acid in butter: 3 to 10 grms of 
the melted and filtered sample are dissolved in ether in a 50 ¢.c. flask 
(the free acid which commercial ether usually contains is first neutral- 
ized by adding a few drops of an alcoholic solution of phenol 
phtalein solution, and then, drop by drop, an alcoholic potassa solu- 
tion, until a permanent violet coloration is produced). The ethereal 
solution of the fat is then titrated with alcoholic potassa. The titra- 
tion of thirty-three samples showed the percentage of free acid to 
range from 1.0° to 41.6°, the number last named being obtained from 
a rancid fat, liquid at 10° C., which had evidently resulted from the 
separation, by crystallization, of the solid, fatty acids from melted 
butter. The acidity of.a good butter-fat (butter, melted, and then 
solidified by cooling) should not exceed 8°. 


A. H. ALLEN (Analyst, 4, 162) communicates the following sugges- 
tion concerning the expression of the results obtuined by Roettstorfer’s 
method of butter analysis: The author proposes that instead of 
expressing the results of the titration in millegrammes of KHO used 
per gramme of fat, they should be expressed by figures representing 
the combining equivalents of the fats present. Thus: 56.1 parts of 
KHO will, theoretically, saponify 296.7 parts tri-stearin; 292.0 parts 
tri-olein; 296.0 parts tri-palmitin; or, 100.67 parts tri-butyrin. Koetts- 
torfer’s results can be translated into equivalents, by dividing the 








millegrammes of KHO into the number 56.1. 


follows: 


Beef drippings............ 


Commercial tallow: ei:...c06s oo8ie 6S 


Lard, from kidneys.......... 


Lard, from unsmoked bacon.............2.0006+ 


Damme OI Ara. ook ed o's Filed Saket 


Mutton drippings..... Ris, SNS Bite 


NN 26 esa Oe ceeds 
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They thus become as 


286.0 


Olive oil, 292.5; colza oil, 313.9; butter, 253.3 to 241.4; the average 


being 247.1. 


Hence, a rise of 0.39 in the equivalence of the sample 


represents one per cent of probable adulteration, although a butter 


should not be condemned unless its equivalent exceeds 25: 


D. 


W. G. Crook (Analyst, 4, 111) has devised a new method of dis- 


tinguish ing butter from some other fats. 


Ten grains of the sample to 


be tested, previously freed from water, salt, ete., by melting and 


filtration, are placed in a graduated test tube, and liquified by placing 


the tube in water at 150° C.; add then thirty minims of carbolic acid 


(one pound Calvert’s No. 2, and two fluid ounces water), shake the 


mixture, place in the water-bath until transparent, and set aside for 


some time. 
or pork-fat, two layers of solution are formed. 


Pure butter will give a clear solution; with beef, mutton 
In the case of beef- 


fat the lower layer is about 49.7, lard, 49.6, mutton, 44.0 of the entire 


volume. 


dissolves completely. 
fraudulently, no separation takes place. 


With oiive oil the substratum is fifty per cent. 
With some solid fats, not likely 


Castor oil 


to be used 


A minute addition of alkinet 


root will render the reading of the scale extremely distinct by arti- 


ticial light. The method is a convenient “first step ” in butter analysis. 
] s 


G. W. Wiener (Analyst, 4, 192) has carefully tested Avettstorfer’s 
method for testing butter for foreign fats (Zeitschr. f. anal. Chem., 


18, 199, and this JouRNAL, I, 359), and finds it to give excellent results. 


He recommends that after saponification, the soap should be dissolved 


in hot water and titrated hot; the point of neutralization is thus more 


easily observed. 


F. P. Perkins (Analyst, 4, 142) recommends the following method 


for the analysis of butter-fat : 


One to two grms of butter-fat are 


saponified in a beaker in the usual way, the alcohol expelled by heat- 


ing, and the fatty acids liberated by adding a slight excess of a cold, 


saturated 


small, wet filter, the insoluble fatty acids washed thorougly, tirst by 


solution of oxalic acid. 


The liquid is passed through a 











as 
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decantation with cold water, then on the filter with hot water. The 
filtrate is brought, with water, to 200 c.c., 100 c.c. distilled to dryness, 
in a small retort, and the distillate, after the addition of a few drops 
of litmus, titrated with one-tenth normal KHO. The result is eal- 
culated as butyric acid on 100 grms fat. The insoluble acids are 
dissolved in hot alcohol, and the filter washed with the same until 
the acid reaction of the washings disappears. The filtrate is made 
up with alcohol to 100 ¢.c¢., and 50° ec. titrated with deci-normal 
alkali and acid, as a preliminary test. The remaining 50 ¢.c. are then 
carefully titrated to the same color, and the result calculated as 
stearic acid in 100 grms fat. The results obtained on two samples of 


purified fat from good farm butter, were : 


E Ei. 
EC CORE Tee 6.7 6.8 
OCDE he cergnd sete ads 92.0 91.7 


The results calculated in percentages of potassium hydrate agree 
closely with those of Koettstorfer : 
Percentage of KHO. 





l. Il. 

Volatile fatty avids.............. 4.31 4,42 
Non-volatile fatty acids......... 18.14 18.00 
22,45 22,42 


E. Metsst (Dingl. polytechn. Journ., 233, 229) communicates the 
results of his 7706 stigations on the adulteration of comme retal butte r-fat, 
by Reichert’s modification of Hehner’s method (Zeitschr. f. anal. Chem., 
18, 68, and this JourNAL, I, 86). The author uses the following mode 
of conducting the examination: five grms of melted and filtered fat are 
saponified with two grms solid potassium hydrate and 50 ¢.c. seventy- 
five per cent. alcohol,.in a 200 ¢.c. flask on the water-bath, and the 
clear soap evaporated until the alcohol is completely expelled, dissolved 
in 100 ¢.c. water and decomposed with 40 ¢.c. dilate (1:10) sulphuric 
acid, a few pieces of pumice stone, of the size of hemp seed, being 
added, to prevent concussive ebullition, and distilled until 110 ee. 
have passed over. The distillate is filtered and 100 c.c. titrated with 
litmus and deci-normal potassium hydrate, until the blue color does 
not change on shaking. The percentage of pure butter-fat in a given 
sample is obtained by multiplying by 3.875 the number of c.c. less 3, 
of deci-normal alkali consumed in the titration. As the result of 
some eighty-four determinations, the author concludes that a butter- 
fat, the distillate of which requires as much as, or more than, 27 ¢.e. 


deci-normal alkali, must unconditionally be declared to be genuine; 
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one of 26 to 27 is suspicious ; one below 26 ¢c.c. may be accepted as 
certainly adulterated. He recommends, however, that, for the sake 
of safety, adulteration not exceeding ten per cent. should be disre- 
garded. He considers the foregoing method to be one of the most 
reliable at our disposal. 

W. H. Watson (Chem. News, 40, 102), in a note on the detection 
of milk adulteration, states that from analyses of milk obtained from 
different dairies, and comparison of the results with the conditions 
existing as to character and quantity of food, idiosyncracies of the 
cows, and their state of health at different periods, he is led to con- 
clude that the present limits adopted by public analysts for genuine 
milk, should be reconsidered. He has found in milk from healthy, 
well-fed cows as little as 10.5 per cent. of total solids, and 8.5 to 9.0 
per cent. of solids other than fat. 

Frser (Pharm. Centralhalle, 19, 21, through Zeitschr. f. anal. 
Chem., 18, 492) describes his patented lactoscope for the optical esti- 
mation of the fat in milk. The instrument is a cylindrical vessel of 
something over 100 ¢.c. capacity. The lower extremity is narrowed 
and contains a scale on a milk-glass rod. 4 ¢.c. of the milk are intro- 
duced and water added, with continual shaking, until the milk becomes 
so transparent that the divisions on the milk-glass rod can be counted. 
A scale on the outside of the cylinder permits the number of ¢.c. of 
water added, and the corresponding percentages of fat, to be read off 
directly. The instrument is made by Johannes Greiner, Neuhauser- 
strasse 49, Munich. 

Max Brecue ce (Corr.-blatt d. Vereins analytischer Chemiker, 2, 
79) calls attention to the importance of the percentage of extructive 
substances soluble in alcohol, us a criterion of the purity of spices. 
The author employs the following method : A flask of about 120 c.c. 
contents, is fitted with a cork, through one of the two holes in which 
passes the stem of a funnel of about 7 ¢.m. diameter; through the 
other, a tube leading to the top of an upright Liebig’s condenser. 
Five grms of the spice to be tested, previously dried at 30° C., are 
placed on a filter which should not quite fill the funnel, covered with 
a disk of filter paper, and absolute alcohol poured through until the 
flask is half full. The funnel is then covered with an inverted funnel, 
the stem of which has been broken off, leaving an aperture, through 
which is passed the lower end of the condenser. The alcohol in the 
flask is then heated to boiling, and maintained at that temperature, 
until the prolonged percolation of the condensed alcohol through the 

spice has removed all soluble matters, and the filtrate is colorless. 
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The filter, with its contents, is then partially dried at 100° C., the 
contents removed toa weighed porcelain dish, thoroughly dried at 
100° C., and again weighed. The volatile character of many of the 
extractive substances (essential oils, ete.) renders it impossible to 
estimate the residue from the evaporation of the alcohol. Proceeding 
by the foregoing method, the author has obtained the following per- 


centages of extract from pure spices : 


OG OB sic: 55, nemo dae 33.50 Red pepper... .. wen. 18.13 
Oeste. DARK... 5:0 si6060 ds 26.60 Coriander seed........ 14.88 
Cinnamon (Ceylon).... 23.90 Star-anise: “ <.cs.«%. 25.68 
Caraway seed ........ 33.87 PODIBO SOG s ccdhc'scewere e 36.24 
Fennel ne TERE er 38.20 Clove pepper« .......« 22.68 
Black pepper ......... 19.87 LT eee ees eee y 37.60 
Pa EN nS oases 37.00 Nutmegs..:. 0c 6s. .. 32.70 
wee 88 das es REST 


L. Mepicus and E. Scuwas (Berl. Ber., 12, 1,285) have investi- 
gated the quantitative determination of starch in SUUSUGES. The 
qualitative test is easily made by moistening a slice of the suspected 
material with solution of iodine, and observing, with the aid of a 
lense, whether a blue coloration ensues over a larger or smaller por- 
tion of the surface. The slight coloration from the starch of the 
pepper is thus easily distinguished from that resulting from direct 
additions. The starch cannot be extracted with boiling water, with- 
out bringing into solution other substances which, by the subsequent 
inversion with acids, tend to form amido-acids, and thus give solu- 
tions in which no end-reaction with Fehling’s solution can be ob- 
tained. ‘The authors recommend that the starch in the sausage-meat 
be brought into the state of paste, and that to 20 grms of sub- 
stance there be added 15 c¢.c. of a solution of diastase, obtained by 
digesting 5 grms malt with 5 ¢.c. water, for one-and-a-half hours, at 
30 to 40° C. The mixture is diluted to 100 ¢.e., and warmed for two 
hours to 40 to 50° C.; it is then allowed to stand eighteen hours at 
ordinary temperatures. The filtrate and washings of the mass are 
heated to boiling, for a short time, to coagulate the albumen, and 
then re-filtered. The inversion of the maltose and dextrine is effected 
by warming with hydrochloric acid, and the solution titrated with 
Fehling’s solution. 15 ¢.c. of the malt extract are then treated in 
the same manner, and the necessary deduction made for the glucose 
contained in the 5 ¢.c. originally added. The percentage of starch 
is obtained from the glucose resulting from it, by multiplying the 
latter by 0.9. In a mixture of starch and sausage-meat, the authors 
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obtained, by the foregoing method, 84.6, instead of 100.0 of starch. 
If it be desired to make.a correction for the starch contained in the 
pepper, in the sausage-meat, the authors recommend a deduction of 


=) 


1.0 per cent. of the weight of the latter, as being, certainly, in excess 
of the true amount. 


P. WaaGe (Zeitschr. f. anal. Chem., 18, 417) communicates a 
series of studies on the ebullioscope. The instrument has been subjected 
to thorough investigations by Dumas, Dessains and Thénard (Comptes 
Rendus, 80, 114) and by Griessmayer (Dingl. polytechn. Journ., 218, 
262), who have reached the conclusion that it is the most exact of all the 
hitherto known methods of alcohol estimation. The author’s investi- 
gations, made on mixtures of alcohol and water of respectively 3.80, 
9.17 and 16.34 per cent., showed the maximum errors ina series of eight 
experiments to be respectively, — 0.10, — 0.07 and — 0.14, the mean 
errors being +- 0.006, — 0.037 and — 0.085, and would thus seem to 
justify the conclusions of the investigators first named. With beer, 
however, the results obtained were uniformly too high, the error in a 
inixture containing 9.1 per cent. of alcohol and 10.8 per cent. of extract, 
being as much as + 1.05 per cent. The mixture was made from 
alcohol, and beer extract free from alcohol. The error increases with 
the percentage of the alcohol, and also with that of the extract, 
although the increase is greatest in the first case. As the ratio 
between the percentage of alcohol and that of extract varies within 
narrow limits only, the author suggests that the error may be com- 
pensated for with reference solely to the percentage of alcohol con- 
tained in the beer. From a series of forty-five experiments made on 
different varieties of beer from Swedish breweries, the author finds 
that with Bavarian beer, containing over six volume per cent. there 
must be deducted from the percentage of alcohol shown by the 
ebullioscope, 0.216 per cent.; the probable error will then be 0.035 per 
cent. Bavarian beer, showing in the ebullioscope from 5 to 6 volume 
per cent., requires a deduction of 0,159 per cent.; probable error, 0.028 
per cent. The constant error for (obergiihriges) beer of 4 to 5 volume 
per cent., is 0.11 per cent., and for beer of 2 to 4 volume per cent., 0.02. 
With these corrections, the results of forty-two ebullioscopic estima- 
tions did not, in any case, differ as much as 0.1 per cent. from the true 
percentage. In conclusion, the author suggests several improvements 
in the construction of the instrument. 

G. Daum (Ann. d. Ocnologie, 8, 4, 1 and 2, through Corr.-blatt d. 
Vereins analytischer Chemiker, 2, 67), calls attention to the fact, that 


the conversion of the perce ntage by volume of aleohol in wine, into 
: : ; . 
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the percentage by weight, cannot be effected by simple reference to 
the tables in the text-books. The specific gravity of the wine itself 
is a factor which may influence the result to the extent of over one 
per cent. The author employs the following rule: “ Multiply the 
percentage by weight stated in the tables to correspond to the specific 
gravity of the distillate, by the specitic gravity of the distillate, and 


divide the product by the specific gravity of the original wine.” 


G. HoizNxer (Corr.-blatt d. Vereins analytischer Chemiker, 2, 79) 
has been led by the foregoing article, to deseribe the method of 
le termining the percentage of alcohol in fe rnvented liquors, deyised by 
Dr. Leyser, in the laboratory of the late Prof. Reischauer. 76 grms 
of the fermented liquor (which correspond to about 75 ¢.c.) are dis- 
tilled, on the oil-bath, and the distillate collected in a 50 c.e. specific 


gravity bottle, with narrow neck. If D be the weight of the 50 cc. 


of distillate («. g., D = 48.905 grms), then 0.02 x D is the specific 
gravity (s) of the distillate (e g., 0.02 x 48.905 == 0.9781). The 
percentage of alcohol corresponding thereto (S), at 17.5° C., is 
S = 14.56. The quantity of alcohol in the distillate (A), is 
DS , ° 
, for 100: S=D: A.. 

100 

| N , - ‘ ~~ 

DS {8.905 * 14.56 = 

A (e. g.. Ay = : ae ZERO T): 
: Loo : 100 


This pi portion of aleohol results from G parts by weight of fer- 


. . eS 
mented liquor ; hence, G: = 100 : A. 
LOV 
D.S 712.057 
A=—— (ag, A= — = 9.369), 
G . 76 


wherein A is the percentage by weight of alcohol in the liquid under 
exainination. As S is a funetion of s, and this again of D, ¢. e- 
As each particular quantity of distillate has its individual, fixed 
percentage of alcohol, the products, D and S, may be arranged in a 
table. Such a table for 60° F., after Fownes (up to 6.074 per 
cent.), has been published by Leyser (Bayer. Bierbrauer, 8, 121). 
The author has published such a table up to S = 14.98 (7. ¢, 18.42 
vol, per cent.), at 14° R. (17.5° C.).  (Holzner, Attenuationslehre, 
Berlin, 1875-76, table VIII.) The product (D.S) from the table must 
be divided by G. If G be constant (= 76 grms), this division may 
be made once for all, and it is only necessary to look for D in the 
table, to find the percentage by weight. 

Furury (Archiv. d. Pharm., 213, 176, through Zeitschr. f. anal. 
Chem., 18, 487) employs the following method for the approximate 
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estimation of alcohol in wine, ete. The liquid under investigation is 
shaken up with a mixture of four volumes amylic alcohol and one 
volume washed ether, and the alcohol estimated from the resulting 
diminution in volume of the original liquid. The process is less exact 
when the proportion of alcohol exceeds forty-two per cent. In this 
case, the liquid must be diluted with twice or thrice its volume of 
water before the shaking. The method requires special tables, stating 
the relation between the diminution in volume and percentage of alco- 
hol under the conditions of the experiments. 


J.C. Turesu (Chem. News, 38, 251, through Zeitschr. f. anal. 
Chem., 18, 487) recommends the following method for the detection 
and estimation of small quantities of alcohol: 100 ¢.c. of the liquid 
under examination are mixed with 2 ¢.c. of saturated potassium pyro- 
chromate solution, 8 ¢.c, dilute (1:1) sulphuric acid, a few fragments 
of pumice stone added, and the mixture distilled until 20 ¢.c. have 
come over. The distillate, after adding 8 c.c. concentrated sodium 
hydrate solution, is boiled for a few seconds. If the original liquid 
contained 0.1 per cent. of alcohol, there is obtained by the foregoing 
method a yellow liquid, from which aldehyde-resin deposits. — If 
the alcohol is but 1.05 per cent., no resin deposits, but the liquid 
is dark yellow and opalescent. With 0.01 per cent. alcohol, the 
yellow color is just perceptible. For more exact estimations, the 
author prepares a solution for colorimetric comparison as follows : 
One part of pure aldehyde is diluted with two hundred parts water, 
thirty parts concentrated sodium hydrate solution are added, and the 
mixture warmed for some time. After two hours, two hundred parts 
of warm methylic alcohol are added, and the mixture made up with 
water to five hundred parts. The solution is then clear, of a reddish- 
yellow color and, if kept in a dark place, will last a long time. 5 c.e. 
of this solution mixed with 45 ¢.c. water, afford the test liquid for 
comparison; as, however, this dilute solution does not keep long, it is 
best to substitute therefor a solution of potassium pyrochromate of 
the same intensity of color. In quantitative estimations, the distillate 
is mixed with warm wood-spirit until it has become clear, and then 
diluted with water to 50 ¢.c. The quantity of this solution which is 
necessary, in order when diluted with water to 50 ¢.c., to give a liquid 
of the same color as the standard solution, is then determined, and 
from this the percentage of alcohol may be calculated. 

M. Forpvos (Bull. Soc. chim. de Paris, 26, 487, through Zeitschr. 
f. anal. Chem., 18, 493) recommends the following method for the 
detection of fuchsine in wine, as being the easiest and most reliable : 











ne 
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10 e.c. of the wine are shaken up with twenty drops of ammonia 
solution, 10 ¢.c of chloroform are then added, and the closed test- 
tube, containing the liquid, is inverted back and forth a few times 
without shaking. The chloroform is then transferred, by means of 
a separatory funnel, to a porcelain dish containing a little piece of 
white silk, and evaporated on the sand-bath. As the chloroform 
evaporates, the fuchsine, if present, tinges the silk of a rose color, 
When the evaporation approaches its end, water is added, and the 
heat continued. ‘To prove that the color is fuchsine, the silk is 
moistened with ammonia, when, if that substance be present, it will 
lose its color, but recover it if the ammonia be expelled by heat. 
The author states that one-tenth mgrm fuchsine, in a liter of water, 


may be detected by the foregoing method. 


Yvon (Répert. d. Pharm., 176, 223, and Archiv. d. Pharm., 1877, 
272, through Zeitschr. f. anal. Chem., 18, 493) effects the detection of 
Suchsine in wine, by shaking 30 ¢.c. of the suspected sample with 
one to two germs bone black, filtering through asbestos, washing the 
bone black with water, and then pouring alcohol over it. If fuchsine 
be present, the alcohol will become instantly red. Alcohol does not 
extract the natural coloring matter of wine from its combination with 
bone black. 


E. Bourtnon (Pharm. Zeitschr. f. Russland, 16, 80, through 
Zeitschr. f. anal. Chem., 18, 494) employs the following method for 
the detection of small quantities of fuchsine in wine: 500 ec. of the 
wine are evaporated in a dish to about 125 ¢.c.; the dish is then 
removed from the fire, and 20 grms crystallized barium hydrate is 
added, and the mass thoroughly mixed by stirring. When cold, the 
liquid is filtered off, and the precipitate washed with water until the 
filtrate and washings measure 125 cc. A few crystals of barium 
hydrate are then added to the filtrate, to ascertain if the precipitation 
of coloring matter is complete; if not, the treatment with barium 
hydrate must be repeated. The filtrate is then shaken violently in a 
250 ¢.c. flask, with 50 to 60 ¢.c. of ether. The ethereal solution is 
separated, transferred to a porcelain dish, one drop of acetic acid and 
3 to 4 drops of distilled water added, and a bunch of fine, white silk 
threads immersed in the liquid. If the quantity of fuchsine be not 
too small, the characteristic rose color will at once appear, otherwise 
the ether is allowed to evaporate, and the watery residue cautiously 
warmed to facilitate the fixing of the coloring matter on the silk. 
According to the author, ‘amin of fuchsine may thus be detected in 


wine. 








6 REPORT ON THE PROGRESS OF ANALYTICAL CHEMISTRY. 


~I 


Cu. Grrarp (Bull. Soc. chim. de Paris, 26, 520, through Zeitschr. 
f. anal. Chem., 18, 494) has devised the following method for the 
detection of certain of the aniline colors in wine: 150 ©.e. wine are 
made distinctly alkaline with solution of barium or potassium hydrate, 
and then extracted with 25 to 30 ¢.c. of acetic ether or amylic alcohol. 
The filtered extract is rapidly evaporated over a woolen or silken 
thread, or better, the two together. If the thread has assumed a red 
color, it is moistened with a few drops of concentrated hydrochloric 
acid. Fwehsine is thus discolored and assumes the color of dead 
leaves; safranine passes through violet and blue, ending in a clear 
green. If small portions of water be successively added, these color 
changes take place in inverted sense, a large addition restoring the 
original color. The e¢/olet aniline colors which are soluble in water, 
give, with hydrochloric acid, first a bluish-green, then a yellow color. 
Water, in excess, restores the violet color. Mauve aniline gives with 
hydrochloric acid, first an indigo blue, then a yellow, finally, like fuch- 
sine, the color of dead leaves; excess of water changes the solution to 
reddish-violet. Chryso-toluidine is very slight ly decolorized by hydro- 
chloric acid; on boiling the solution with zinc dust, colorless leuco- 
derivatives result, while the color of chryso-toluidine reappears by 
exposure to the air, Av/iline brown is tixed on the fibre with a 
reddish-yellow color; in contact with air or with a drop of dilute 
hydrochloric acid, this passes to deep brownish-red. The somewhat 
concentrated acetic acid solution dyes uniformly brownish-red; in 
dilute solution, yellowish-brown., = Fuchsine may be distinguished 
from cochineal by treating the dyed fibre with a drop of sodium 


bisulphite; the former is completely decolorized, the latter very slowly. 


Guyor and Bipacx (Compt. Rend., 83, 982; Chem. Centralbl. 
[3 F.], 8, 71, and Pharm. Centralhalle, 18, 114, through Zeitschr. f. 
anal. Chem., 18, 495) effect the detection of coralline with Suchsine 
in wine, by making the wine alkaline with ammonia, and shaking out 
with ether. Fuchsine passes into ethereal solution, and may be 
identified by the production of a red color, with acetic acid. Coral- 
line, if present, remains in the aqueous solution which, after being 
freed from ammonia by evaporation on the water-bath, then gives, 
with acetic acid, the characteristic yellow color, passing to rose color, 
on addition of ammonia. 

G. CuanceL (Compt. Rend., 84, 348, through Zeitschr. f. anal. 
Chem., 18, 496) communicates the following systematic course for the 
detection of the coloring matters chicfly employed in the coloration 


of wine: 10 ¢.c. of the wine are warmed with 3 ¢.c. of a 5 per cent. 
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solution of basic lead acetate (or as much more as may be necessary 
to constitute an ercess), filtered, and the precipitate washed with 
warm water. If the filtrate be colored, it contains fuchsine, which 
may be extracted by shaking out with amylic alcohol. Extremely 
small quantities of fuchsine may, however, remain in the precipitate. 
The precipitate is treated, on the filter, with a two per cent. solution 
of potassium carbonate, which is poured back, and allowed to run 
through several times. By this means, any precipitated fuchsine, 
cochineal and indigo, may be extracted, while logwood and alkanna- 
reds, remain in the precipitate. With natural wines, the alkaline fil- 
trate is yellow, or weak greenish-yellow. 

Cochineal.—The alkaline liquid is acidified with acetic acid, and 
freed from fuchsine, by shaking out with amylic alcohol. The potas- 
sium carminate and indigo sulphate remain undecomposed, in the 
acetic solution. On adding to the latter sulphuric acid, these acids 
are set free and, by extraction with amylic alcohol, the carmine may 
be removed. If the wine be rich in cochineal, the amylic solution is 
red, otherwise resource must be had to the spectroscope, 

Indigo.—TVhe sulph-indigotic acid remains in the acid liquid from 
the last extraction, and communicates to it a d/ve color. 

Logwood.—Ift the lead precipitate, containing logwood and alkanna, 
be shaken with solution of potassium sulphide, the coloring matters 
of logwood and of natural wine, dissolve. The former may be 
directly tested for in the wine, as follows: If a few cubie centi- 
meters be heated with one to two drops of lime-water, the filtrate 
will appear of a greenish-yellow, if the natural, wine-coloring matter 
alone be pre sent; of a handsome red, if logwood has been added. 

Alkaunna-red may now be extracted with alcohol, from the residue 
of lead sulphide left from the preceding operation, and identified by 
its red color. 

A. Dupre (Analyst, 1877, 186, through Zeitschr. f. anal. Chem., 
18, 497) employs the following method for the detection of jor- 


eign coloring matters in wines From a jelly prepared from 5 


germs gelatine and 100 ¢.c. hot water, and cooled, the author cuts 
cubes of about three quarters of an inch (18 m.m.), and immerses one of 
these for twenty-four to forty-eight hours, in the suspected wine. 
It is taken out, washed, and a seetion cut through the middle, parallel 
to one of the sides. This section is placed on a piece of white paper, 
or glass, and the color examined. If the wine be pure, the cube will 
only be colored to the distanee of about one-sixth to one-eighth inch 


(15 to 3 m.m.) below the surface. Foreign coloring matters usually 
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penetrate deeper, and show their characteristic nwances. According 
to the author, the coloring matters of pure wine and of the ratanhy 
root, penetrate the gelatine cube very slowly ; fuchsine and the 
coloring matters of cochineal, logwood, Brazil wood, indigo, litmus, 
red cabbage, red beet, Walva sylvestris (mallow flowers) and Althaea 
officinalis, on the contrary, rapidly. 

A. Bauprimont (Comptes Rendus, 84, 1,228, through Zeitschr. f. 
anal. Chem., 18, 496) tests for fuchsine in wine, by simply spreading 
a drop of the suspected liquid on the hand, and allowing it to evapo- 
rate. If fuchsine be present, a red spot, which will not be removed 
by washing with water, will be left. 

Leo LrepeRMANN (Ber. d. Wiener Akad., 1878, 43, through 
Zeitschr. f. anal. Chem., 18, 497) has investigated the spectrum of 
Juchsine. We tinds the very intense and characteristic absorption 
lines, to le between 130 and 138 (the sodium line being placed at 120); 
also, between D and E, nearer to E, between the yellow and the green. 
One part of fuchsine, in 500,000 of red or white wine, may be 
detected by the spectroscopic method, 

The following papers, on the subject of the detection of artificial 
coloring matters in wine, are mentioned, by title only, in Heinrich 
Fresenius’s Report, on the progress of analytical chemistry (Zeitschr. 
f. anal. Chem., 18, 497): 

Ve Griessmayer, studies on the coloring patter of wine, and on 
the coloration of wine (Dinel. polytechn. Journ., 223. 531). A. 
Wilger, the properties of the coloring matter of genuine red wine, 
and those of mallow flowers, bine herries, fuchsine, ete. (Archiv. d. 
Pharm. [3 R. |, 9, $81), F. v. Lepel, the spectroscopre detection of 
the juice of re d beets and the coloring matter of red poppiles, in wine 
(Berl. Ber., I1, 1,552), and Hermann W. Vogel, ‘nvestigations on the 
adilterations of wine (Berl. Ber., 9, 1,906). 

Aubry (Corr.-blatt d. Vereins analytischer Chemiker, 2, 34) recom- 
mends the ¢¢ sting for salicylic acid in beer, by dialysis. It is by this 
method easy to separate the salicylic acid from the greater portion of 
the coloring matters, etc. In testing for small quantities, the dialysate 
is evaporated to dryness, and the residue extracted with a little alcohol. 

H. ZeRENER (Corr.-blatt d. Vereins analytischer Chemiker, 2, 34, 
37,41) urges the indispensability of a microscopic ceamination, as an 
adjunct to the analysis of potable water. 

F. Becker (Corr.-blatt d. Vereins analytischer Chemiker, 2, 58) 
recommends the following method for the investigation of bees-wa., 
based on the method of Koettstorfer (Zeitschr. f. anal. Chem., 18, 





th 
al 
or 
th 
ba 
au 
m 
fo 
ti 
Sp 
( 
us 
n¢ 


m 


ti: 
m 
io 
pl 
by 
of 
by 
T 
pi 


in 


ib. | 





REPORT ON THE PROGRESS OF ANALYTICAL CHEMISTRY. e 


of the re-melted and filtered wax are placed in a 150 ¢.c. flask; 25 ¢.c. 
normal or semi-normal alcoholic solution of potassium hydrate are 
added ; the flask closed with a rubber stopper, through which passes 
a safety tube, containing mercury, and of such size that a mercury 
column of 5 c.m. can be maintained therein. The flask is then 
placed in a water-bath, the water in which is gently boiling. As 
soon as the wax is melted, the flask is shaken, to promote the 
solution, and then allowed to remain for half an hour in the water- 
bath. The pressure of the 5 ¢.m. of mercury is sufficient to prevent 
the contents of the flask from boiling, and the saponification, which 
does not proceed readily at ordinary pressures, is quite perfect. The 
flask is then removed from the bath, 50 e.c. of absolute alcohol and 
the necessary quantity of phenol phthalein (as an indicator) added, 
and the excess of potassium hydrate titrated with normal hydrochloric 
or nitric acid. The addition of cold aleohol and normal solution causes 
the solution to become turbid, whence it must be returned to the water- 
bath until it becomes again clear. From the experiments of the 


199, and this JouRNAL, I, 359) for the investigation of butter. 2 grms 


author, it appears that 1 grm of pure bees-wax requires from 97 to 107 
mgrms of KIO. The author finds the materials usually employed 
for adulteration of bees-wax to possess the following alkalimetric 
titres, viz.: Rosin = 194.3, Japan wax = 222.4, carnuaba wax = 93.1, 
spermaceti = 108.1. Koettstorfer finds that of tallow to be = 196.5. 
Cerasine and paraftine do not, of course, act on the normal alkali. In 
using the method of Koettstorfer, on butter, the author finds that the 
normal alcoholic potassa solution may be replaced by 10 ¢.c. normal 


KHO and 50 ¢.c. absolute alcohol, to 1 to 2 grms butter. 


Cu. Bonny and L. Borper (Bull. Soc. chim. de Paris, 32, 4) com- 
municate a paper on the. determination of methylic adleohol, in eom- 
mercial wood-spirit. The method employed by the authors is essen- 
tially that of Krell (Berl. Ber., 6, 1,310), ¢. ¢., transformation of 
methylic aleohol into methyl iodide, by treatment with phosphorous 
iodide (PhI,) and hydriodic acid, and distillation. The authors 
place 15 grms of phosphorous iodide in a flask, to which are attached, 
by a ground glass stopper, a stoppered pipette and the inner tube 
of a Liebig’s condenser, the capacity of which has been inereased 
by blowing three bulbs on the part within the outer condenser tube. 
The condenser is reversed, and 5 ¢.c. of wood-spirit placed in the 
pipette, and allowed to fall slowly, drop by drop, on the iodide. 
When the action is finished, 5 ¢.c. of a solution of one part iodine 
in one part of hydriodic acid (sp. gr., 1.7), are introduced, and the 


> 








. 
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flask heated in the water-bath to 80°-90° C., for a few minutes, 
The condenser is then righted, and the contents of the flask distilled 
into a graduated tube ; 5 or 6 ¢.c. of water are then introduced into 
the flask and, after emptying the outer condenser tube of its water, 
caused to boil violently for two or three minutes ; the vapor cleanses 
the condenser from the phosphonium iodide which it usually con- 
tains. The graduated tube is then detatched, 7 or 8 ¢.¢ water intro- 
duced, and the distillate well shaken therewith. After standing, the 
volume of the separated methyl iodide is then read off on the gradua- 
tions of the tube. With pure methylic alcohol, the authors obtained 
satisfactory results. As, however, acetone is always present, and tends 
to increase the volume of the methyl iodide, the authors have been 
led to devise the following mode of correction: If the water, with 
which the distillate is first shaken, be pipetted off, and the distillate 


shaken again with the same quantity (7 or 8 ¢.c.) of fresh water, the 
diminution in volume will be proportional to the percentage of 
methyl iodide in the mixture of that substance and acetone. From 
the results of their experiments, the authors have constructed the 


following table : 


PERCENTAGE OF PERCENTAGE OF 
DiMINUTION Merny lopipe, 
In VOLUME, ON IN THE First Column Second Column 
SHAKING Mixture oF Iopipe Continued. Continued. 
witH WaTER. AND ACETONE. 

(72.) (p.) (22.) (p.) 
18.7 70 8.3 86 
18.0 71 (ys 87 
17.5 12 tol 88 
16.6 73 6.5 89 
15.9 74 5.9 90 
15.2 75 5.3 91 
14.6 76 4.7 92 
13.9 77 4.1] 93 
13.2 78 3.5 94 
12.5 79 2:9 95 
11.8 &O 2.4 96 
11.2 81 1.8 97 
10.6 82 1.3 98 
10.0 83 1.0 99 
9.5 84 0.8 100 
8.9 85 


The data furnished by the operation are: V, the volume of the 
iodide, after the first washing ; Vj, the volume of water used in this 
washing ; 2, the diminution in volume from the second washing ; p, 
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the percentage of methyl iodide corresponding to » in the table. 
The total quantity of iodide produced in the analysis, is, therefore, 
obtained by the following formula, wherein @ is the constant error 
peculiar to the apparatus used, and determined, once for all, by 
experiment with pure methylic alcohol: Vip + V, x 0.008 + a. 
The factor, 0.008, represents the coetticient of solubility of methyl 
iodide, in the liquid of the first washing. The authors find that the 
best commercial wood-spirit coutains but 94 to 95 per cent. of methylic 
alcohol, while inferior grades may contain only 35 to 40; the average 
article contains from 75 to 90 per cent. 

Paut DeGeNer (Journ. f. prakt. Chem. [N. F.], 17, 390, through 
Zeitschr. f. anal. Chem., 18, 488) recommends the following method 
for the volumetric estimation of phe nol: On addition of bromine water 
to a five per cent. solution of phenol, the liquid remains at first clear, 
owing to the fact that tribrom-phenol is somewhat soluble in water; 
it then turns milky and, by continued shaking, deposits a voluminous, 
snow white, flocculent precipitate of very thin interlaced needles. As 
soon as enough bromine has been added to satisfy the equation: 

C,H,OH + 3Br, = C,H.Br,OH + 3H Br 
the slightest excess may be detected with potassium iodide and 
starch paper, or, after a little practice, by the yellowish coloration, 
which is best observed on placing the vessel on a light-blue surface. 

If the liquid under examination contains up to tive per cent. of 
phenol, a single drop of a solution of 40 grms bromine to the liter, added 
in excess of the quantity required to transform the phenol to tri- 
bromide, will show the reaction, provided the volume of the liquid 
does not exceed 40 to50 cc. To prepare such a solution, the bromine 
is dissolved with half its weight of potassium bromide. The titre of 
the solution must be determined the day it is used, by titration with 
potassium iodide and sodium hyposulphite. If an excess of bromine 
has been added to the phenol solution, it may be titrated back with 
potassium iodide and sodium hyposulphite, or with pure phenol 
solution. If the reaction with potassium iodide and starch paper be 
employed, only an instantaneous and distinct blue coloration is 
decisive. A slight coloration usually soon disappears again. The 
amount of phenol solution taken for examination should not be less 
than 10 ¢.c. nor more than 30 c.c., unless it be very dilute. Compounds 
which react with bromine, e. g., sulphurous acid, must be removed 
before proceeding to the titration. 

Norr.— The foregoing method is substantially identical with 
that devised by Elwyn Waller, and published in 7'he Sanitarian 


November, 1874, 337. 
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A. Srromeyer (Corr.-blatt d. Vereins analytischer Chemiker, 2, 
26) states that the valuation of crude pyrolignate of lime must be 
effected by determination of the percentage of acetic acid (distillation 
with phosphoric acid), and not, as is frequently done, by determination 
of the percentage of lime. The results obtained by the method last 
named are 4 to 5 per cent. too high. 


L. FLeiscuMANN (Polytechn. Notizblatt, 34, 47, through Zeitschr. 
f. anal. Chem., 18, 479) recommends that the testing for alcohol in 
ethereal oils and chloroform, should be conducted as follows: The 
oil is well shaken with water; the watery layer is then removed, 
and treated with a few drops of potassium pyrochromate and an 
excess of concentrated sulphuric acid. If alcohol be present, it will 
be oxidized to aldehyde by the free chromie acid, and the solution 
will assume a green color. 


VI. MISCELLANEOUS PHYSICAL METHODS, APPARATUS AND REAGENTS, 


F. A. Goocn (Proc. Am. Academy, Feb. 13, 1878) has devised 
the following method for the separation and subsequent treatment of 
precipitates in chemical analysis: A platinum crucible of ordinary 
size, and preferably of the broad, low pattern, is chosen, and the bottom 
perforated with fine holes (the finer and more numerous, the better) by 
means of a steel point; or, the bottom may be made of fine platinum 
gauze. The crucible is suspended in a Bunsen funnel by the plan 
used by Munroe (Am. Journ. [+], I, 1) for supporting his porous cones, 
i. é., ashort piece of rubber tubing is passed over the top of the funnel, 
and drawn down until it arranges itself at right-angles to the stem, 
and the crucible suspended in the opening. The funnel being con- 
nected with the pump, and the latter started, a small portion of white, 
silky, anhydrous asbestos previously scraped to a fine, short down, 
boiled with hydrochloric acid, to separate all soluble matters, washed 
by decantation and suspended in water, is poured into the crucible. 
The water is almost instantly drawn through, and the asbestos is 
deposited in an uniform layer, the thickness of which may be increased, 
at pleasure, by further additions; a little distilled water is then run 
through to remove loose filaments of asbestos, and the filter is ready for 
the ignition and weighing preliminary to use. If the precipitate is 
to be heated for a very long time, it is best to enclose the filter crucible 
in another, because in such cases the asbestos is apt to curl at the 
edges, and some of the precipitate might drop through the per- 
foratious and be lost. For ordinary ignitions, this is unnecessary; the 


ignition of readily reducible substances must, of course, be conducted 
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with avoidance of a reducing atmosphere. In using the filter, the 
vacuum pump must be started before pouring on the liquid. For 
turbid liquids or gelatinous precipitates, the author prefers to use a 
cone, of which the lower part is of fine platinum gauze, the upper 
part, where it is embraced by the rubber collar, of foil. The asbestos 
felt is prepared in the cone, in the manner already described. The 
experiments of the author show that the filter is not exposed to loss 
in weight from the prolonged filtration of strong mineral acids, or 
from mechanical loss, even in filtering viscid liquids. The method 
appears to be a neat, convenient and very acceptable addition to our 


experimental resources. 


E. Carre. (Naturforscher, 12, 29, through Zeitschr. f. anal. 
Chem., 18, 466) has been led by his investigations on ¢he spectrum 
of calcium to the conclusion previously reached by H. Fleck (Zeitschr. 
f. anal. Chem., 11, 73), ¢. ¢., that lime is no simple alkaline earth, but 
a group of several similar substances. The author dissolved calcite 
from several different localities, in nitric acid and examined, by 
Vierordt’s method, the relative luminosity of the Caé line in the 
spectra yielded by the induction spark. The differences noted in this 
respect were so serious, that the author is led to conclude that the 
most characteristic of all the lines in the calcium spectrum (Cad), 
represents an element which is present in very variable quantities in 
ealcite from different sources, and from different geological periods; 
the luminosity being the greater, the older the formation from which 
the specimen is derived. He furthermore advances the hypothesis 
that the true number of elements is as great as that of the metallic 
spectral lines, and that every body in its elemental state is represented 
by a single spectral line. 

G. Hurrner (Journ. f. prakt. Chem. [N. F.], 16, 290, through 
Zeitschr. f. anal. Chem., 18, 451) describes @ new form of spectro- 
photometer which is designed to avoid the objection to the, otherwise 
excellent, apparatus of Vierordt, that the alteration in the width of a 
single half of the slit in the spectroscope, alters the quality as well as 
the intensity of the spectral lines. The author has combined the sim- 
plest form of Zdllner’s astrophotometer (Zollner, Photometr. Bestimm- 
ungen u. s. w., Leipzig, 1865) with a spectroscope, in such a manner, 
that the light passing through the upper half of the slit is previously 
polarized by reflection from a system of plane mirrors in front of the 
slit, while the lower half transmits ordinary light from the same 
luminous source. After passing through the prism of the spectro- 
scope, the rays traverse a Nichol’s prism, by the rotation of which the 
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intensity of the polarized half of the spectrum may be diminished or 
increased at pleasure, while the other half remains unaffected. The 
loss of light caused by the polarization, is compensated for by means 
of a sliding prism of neutral tinted glass in front of the half of the 
slit which receives the ordinary light. The light transmitted by the 
two halves having thus been brought to the same intensity, the 
Schulz’s vessel containing the solution is placed between the instru- 
ment and the luminous source, and the two halves of the spectrum 
brought again to the same intensity, by rotation of the Nichol’s 
prism; the angle of rotation read on the graduated are attached to 
the latter, affords the basis for the calculation of the coefticient of 
absorption. The author has made, with the foregoing apparatus, a 
number of determinations of the oxygenized coloring matter of 
blood, and found the mean error to be + 1.2317 per cent., and the 
probable error, + 0,83 per cent. The apparatus is manufactured by 
Mechanikus Albrecht, in Tiibingen. 


A. WaGNerR (Carl’s Repert. f. Experimental Physik, 15, 199, 
through Zeitschr. f. anal. Chem., 18, 460) describes the following 
automatic regulator, for the operations of evaporation and distilla- 
tion: The dish or retort is suspended to one arm of a balance, the 
other arm carries a scale-pan, on which is placed a weight equal to 
that of the vessel and the amount of liquid it should retain, at the 
end of the operation. When the evaporation is terminated, the 
scale-pan descends, and sets in motion an arrangement which ex- 
tinguishes the flame under the vessel. 


G. Brorsickr (Med. Centrallbl., 16, 833, and Chem. Centralbl., 
10, 7, through Zeitschr. f. anal. Chem., 18, 460) recommends the fol- 
lowing mode of coloring MACLOSCOPHE preparations: Smaller frag- 
ments of tissues or sections of fresh, or recently dried preparations, 
are placed for about an hour, in a one per cent. solution of perosmic 
acid; they are then removed, carefully washed, to remove the excess 
of acid, and placed for twenty-four hours, in a cold, saturated 
(1: 15) solution of oxalic acid. On examining the preparations in 
water, or glycerine, they will then be found to manifest peculiar 
colorative effects. While, namely, certain animal tissues (specified 
in the original) appear colorless, or hardly perceptibly tinged, some 
appear of a bright, and others of a dark, carmine-red, while still 
others appear, more or less, of a wine-red, and almost every structure 
possesses a special shade which renders it, even for a beginner, easy 
of identification. Another series of tissues appear of a more or less, 
dark yellow, yellowish-brown to inky blackness. 
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C. LizpERMANN (Berl. Ber., 12, 1,294) recommends that the evap- 
oration of solutions in ether, chloroform, benzole and carbon di- 
sulphide, be effected in an ordinary dessicator, charged with paraffine 
(preferably crude). The evaporation is very rapid. The paraftine 
soon deliquesces, but still retains its absorptive capacity. From the 
experiment of the author, it results that paraftine will absorb its own 


weight of: 


Carbon disulphide AISA Sx aad Nek eens Vien ae in 4 to 5 hours. 
AMOR Sci Keyra Med fh an ue Mey ee meee tg, S® Gy 
OMIGUOTONG 60 Sede. o ask Se Pe ee 


The absorption of benzole proceeds considerably less rapidly. 
Paraftine will absorb more than thrice its weight of carbon disulphide 
and more than twice its weight of ether. The solvents may be 
recovered by distillation. The author suggests the application of 
these facts to the purification of gases, e. g., purification of coal gas 
from carbon. disulphide. 

Frerp. Fiscuer (Berl. Ber., 12, 1,696) describes an apparatus for 
the determination of oxygen in air, based on the principle of the 
method of Jolly (Pogg. Annalen [1879], 6, 538). The air is con- 
tained in a globe, of known capacity, communicating at its lower 
extremity, by means of a glass cock, with a mercurial manometer, 
and closed at the top by a cap containing another stop-cock. Through 
this cap pass stout metal rods, connected within the globe by a thin 
spiral of copper wire. The stop-cocks being closed, the rods are con- 
nected with the poles of a battery, and the copper spiral brought to a 
red heat by the passage of a galvanic current. The oxygen combines 
with the copper, and the diminution in volume thus produced, is 
estimated from the diminution in pressure indicated by the manometer. 

W.v. Breerz (Sitzunesber. d. k. b. Akad. d. Wissensch. in Miinchen, 
7, 92, through Zeitschr. f- anal. Chem., 18, 457) has investigated the 
electro-motive force and internal resistence of several forms of thermo- 
electric batteries, especially those of Noe (Zeitschr. f. anal. Chem., 17, 
205) and of Clamond and Koch (idem, 14, 350, and 15, 333). While, 
for technical applications, the latter is, on account of its greater 
solidity of construction, to be preferred, the Noe battery possesses, 
for laboratory use, the great convenience, that by coupling several 
elements a strong current of very constant electro-motive force can 
be readily obtained. Through recent improvements, it has been 
rendered much more durable than in its old form. 

WartrukErR Hemrer (Zeitschr. f. anal. Chem., 18, 404) describes 


agas furnace, with arrangements for oxidation, which is a moditica- 
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tion of the furnace previously (idem, 16, 454) described by him. The 
new furnace is very simple in construction, is heated by a single 
Bunsen’s burner, and can be used for cupellations and other oxidizing 
operations. It will be manufactured by C. Desaga, of Heidelberg. 

Frerp. Fiscuer (Berl. Ber., 12, 1,694) describes an apparatus for 
the determination of the heat of combustion, which he considers to 
possess advantages over the calorimeter of Fabre and Silbermann. 

F. Tscnariowrrz (Zeitschr. f. anal. Chem., 18, 440) describes a 
new form of volumometer similar to, but somewhat simpler in con- 
struction than, the one described by Rudorff (Berl. Ber., 12, 249, and 
this JouRNAL, I, 379). The same author (idem, 18, 440) describes an 
apparatus for the estimation of fatty bodies, for which he claims 
certain advantages over the forms hitherto in use. 

Marx (Zeitschr..f. anal. Chem., 18, 442) describes a somewhat com- 
plicated arrangement for moving the rider-weight in weighing, which, 
however, appears to possess no advantages over the simpler form on 
the Becker’s balances, in general use in this country. 


J.S. Tuomson (Chem. News, 40, 18) effeets the preparation of 
distilled wate r, Sr é Jrom ammonia, by the following device: The 
vapors from the still or boiler are passed to the bottom of an iron drum 
of, say, ten gallons capacity; the top of the drum is connected with 
the worm, or other form of condenser. The water which gradually 
condenses in the drum, being maintained in continual ebullition by 
the steam blowing through it, is absolutely free from ammonia and, 
hence, suitable for such applications as the Wanklyn and Chapman 
method of water analysis. ‘The water condensed in the worm is rich 
in ammonia. 


FRANZ Sro.sBa (Sitzungsber. d. Kel. Bohm. Akad. d. Wissensch., 
through Corr.-blatt d. Vereins analytischer Chemiker, 2, 24) recom- 
mends lead oxalate as a standard for fixing the titre of solutions 
of potassium permanganate, in the place of oxalic acid. The titration 
is conducted precisely as in the case of oxalic acid in sulphuric solution. 
The lead oxalate is prepared by precipitating lead acetate with oxalic 
acid, washing the precipitate, and drying at 120° C. It possesses the 
advantages that it is not hygroscopic, and has a high molecular 
weight (1 part = 0.4273 oxalic acid). 

J. Frercurr (Chem. News, 40, 154), under the title of a new 
method of preparing hydrogen sulphide, communicates the results of 
his experience with the method of Walter Skeye (Chem. News, } 
by heating roll sulphur with paraftine in a glass flask, and conducting 
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the products into the solution to be tested. The gas which is at 
first given off is not sulphuretted, but when the mass becomes 
thoroughly mixed, hydrogen sulphide is given off abundantly. The 
evolution ceases at once when the heat is withdrawn. The method 
is a cleanly, simple and elegant substitute for the older methods, and 
is specially well suited for small laboratories. The “bumping” to 
which the mixture is liable, may be prevented by introducing a few 
pieces of broken tobacco-pipe. Too strong heat should be avoided 
to prevent volatilization of the contents of the flask. Care must 
also be taken, that on withdrawing the heat, the solution under ex- 
amination is not drawn back into the flask. 

Nore: The foregoing process seems well adapted for the pre- 
paration of hydrogen sulphide, for use in toxicological investigations. 

E. Duvitiier (Compt. Rend., 84, 444, through Zeitschr. f. anal. 
Chem., 18, 461) employs the following method for the recovery of 
platinum, from platinum residues: 100 grms of potassio-platinic 
chloride are added, in small portions at a time, to a boiling solution of 
50 grms sodium formiate and 50 ¢.c. sodium hydrate (30° Bé.), in one 


liter water; the reduction is attended with strong effervescence, 


or 
> 


whence the addition of platinic salt must be cautiously made. After 
the effervescence ceases, the mixture is boiled for fifteen minutes, the 
liquid poured off from the precipitated metallic platinum, and the 
latter washed several times by decantation, with hot water acidified 
with hydrochloric acid. Waste solutions of platinic chloride are 
first distilled, for the recovery of the alcohol, then treated, first with 
excess of sodium hydrate, and then with sodium formiate, in small 
portions, and the operation finished, as above described. Another 
method for the same object has been described in the Zeitschr. f. 
anal, Chem, £4. OL. 


Reports on Foreign and American Patents Relating to 


Chemistry. 
ry + , n] 
Foreign Patents. 
Condensed from R. BrEDERMANN’s Report to the German Chemical Society, by H. ENpEMANN. 
Ernest Sonvay, Brussels : /mprovements in the manufacture of soda by the 
ammonia process. (Germ. P., No. 8180, July 5, 1879.) —These concern mainly the 


decomposition of the ammonium chloride by lime. The lime, as formerly used 
in its doughy consistency, reacted but slowly. If quick-lime be slacked in a solu 
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tion of calcium or ammonium chloride, it assumes a granulated shape, and in this 
it not only acts easier, but enables the manufacturer to make the process of 
decomposition, etc., a continuous one. This granulated lime may likewise be 
used for the preparation of caustic alkalies from carbonates, and, since during 
the process its shape is not destroyed, it can easily be freed from alkali by wash- 
ing. The other claims are for improvements in the various apparatus used. 
CHEMISCHE Faskrk, Rheinau, Mannheim: Destruction of the sulphides in 
crude soda by the addition of one g 
lye. (Germ. P., No. 8409, July 22, 1879.)—A precipitate of protoxide is formed, 
and through the liquid containing this in suspension, a current of air is driven, 


rrain of manganous chloride foreach liter of the crude 


while the temperature of the liquid is kept at between 50° and 60° C. The prot- 
oxide is oxidized, but in staée nascendi transfers its oxygen for the oxidation of 
the sulphides. As long as sulphides are present, the manganese precipitate 
keeps its white color, but after their complete destruction it becomes black. 
This precipitate may be used repeatedly. 


H. J. E. Hennesurre, Anglet, and Cu. J. J. R. DE JEANNEL MESNARD, 
VICOMTE DE VAUREAL, Biarritz : A/ethod for the manufacture of ammonium salts 
rom ammoniacal liquors. (Germ. P., No. 8171, May 4, 1879.)—For the manufac- 
ture of the sulphate, sulphate of alumina is used; the aluminium hydrate carries 
the tarry matters from the fluid; for the chlorides, the double salt of calcium and 
ferrous chlorides is used. The liquors are evaporated in sheet-iron pans. To 
prevent their destruction they are covered by a film of lead, produced by the addi- 
tion of plumbic ammonium chloride to the evaporating mass. 


JAMES PeLLAT RickMAN, London: Ammonia from the nitrogen of the air. 
(Germ. P., No. 8238, Dec. 19, 1878.)—Coke, mixed with alkaline substances, is 
heated to 550° C. in inclined retorts; then a mixture of five volumes of air and 
twelve volumes of steam is passed through the retorts, and the ammonia and the 
carbonate of ammonia formed are passed out to be condensed. 


Tuos. Grirritus, Birkenhead, and Joun Caw Ley, Deptford: (Germ. P., 
No. 8138, March 29, 1879.)—A/anufacture of sinc sulphide, by passing zine vapor 
and sulphur into a chamber, the temperature of which is above that at which 
sulphur condenses. 


SupHemm & Korren, Cassel : J/anufacture of friction matches whereby nitro- 
cellulose enters into the composition. (Germ. P., April 4, 1879.)—Sulphur combined 
with naphthalene, colophony, ete., is used to ignite the wood. In order to make 
them waterproof, the points are covered with a solution of nitrocellulose, copal 
and Canada balsam, in ether. 


JULES PFEIFFER, W. Firz Cuaryu. McCarty, and TALLEYRAND PERI- 
GORD DE SAGAN, Paris: Phosphorescent powder. (Eng. P.,No. 5255, Dec. 24, 1878.) 
—100 parts of calcium carbonate and phosphate, obtained by the calcination of 
shells, ete., are mixed with 100 parts of quick-lime. To this mixture, 25 parts of 
calcined salt, then from 25 to 50 per cent. of the whole of sulphur, and, finally, 
from 3 to 7 per cent. of the sulphides of calcium, barium, strontium, magnesium, 
uranium, etc., are added. This mixture, after having been exposed to sunlight, 
will phosphoresce. To increase the effect, a substance produced by the incinera 
tion of sea alge is added. 
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This powder may be mixed with varnish, etc., and objects painted with it, 
will; after exposure to light, emit light in the dark. An electrical current is said 
to greatly enhance the effect which may be produced by these substances. 

ABEL JEAN MARTIN and EvGENE TEssIER, Paris: A/ixture to make combus- 
tible substances fire-proof. (Engl. P., No. 117, Jan. 10, 1879.) 


No. 1. 
AAMAMBOMIUINY, GHEAES S52 '525:c05s 2s a tase erase" 8.0 kgrm 
Ammonium carbonate........ ..... Savacrcene cota 2.5 
BMC NO 5.0 5. dad eae rc Se ee ais ees 3.0 
AM nicks ce aio Rie wba area Ned Ae Rit 
PION tie wiscad SedRicelden —Gakedoeh daeamtioetees Soe ae 
ANOS te: Giate-a dco itseore OS ee re eee 100.0 

No. 2. 
BORE BONO: 65 hai arta Soto cede Cea ea ue eae 5.0 kgrm 
Seal AUMNONING «soos dic cc's 5.2 es rend caw ewe wulew eats 15.0 °* 
Feldspar Serre Te eee ee Te ee Ore OL re 50 
CROWN 25 Soo: sin axe Sk x scares ald tate rer ter aor enone 1.5 
PREECE AGGG co can crerciery< dn stray yale ears eee eee a aes 50.0 
NPRIEIAEY 05 asc: 2 3isg-60is uia.cs arai'gs valerate a ore aneneeel onan atlen rarer 100.0 


While the first is used by passing the objects through the solution, the second 
is used as a paint. 

GrEoRGE ReminGton, London: (Engl. P., No. 192, Jan. 16, 1879.)—Proposes, 
in order to prevent the destruction of the carbon points used for the electric light, 
to place them in an atmosphere containing little or no oxygen. 

JAMES Moser, Berlin: /mproved galvanic batteries. (Germ. P., No. 7728, 
Feb. 22, 1879.) 

Par. Mork CRANE, Manchester: (Engl. P., No. 146, Jan. 13, 1879.)—The 
residue from the distillation of petroleum is treated with from five to twenty per 
cent. of oil of vitriol, and this removed by water. The residual substance is re- 
commended as a lubricator. 

GAWALOwSKY and Kusy, Bruenn: JZethod to recover the fat from mill waters 
up tons. (Germ. P., No. 7838, Aug. 7, 1878.)—After filtering through a 


wire sieve, the solutions are mixed with 9.02 to 0.5 per cent. of a solution of 2 


and 


parts sodium sulphide in 100 parts of water. Then muriatic acid is added. 
Thereby the coloring matter is destroyed, and the fatty acids precipitated. These 
are collected on cloth filters, and afterwards treated with bichromate of potash 
and muriatic acid, until the originally black color has changed to a yellowish- 
brown. Melting and pressing separates the fat from the other substances. From 
the fat, after standing at a temperature of from 10° to 12° C., the stearic acid crys- 
tallizes, and may then be separated from the oleic acid, which remains fluid. 
Treatment with marble and water is resorted to for final purification. 

C. Neuss, Wiesbaden: (Engl. P., No. 187, Jan. 16, 1879.)—Produces either 
manure or food from meat, blood and eggs, by adding to 10 parts, 5 parts of 
water, and, after some time, 3 parts of muriatic acid. This is then heated to 110 
C., and after neutralization with sodium carbonate, evaporated to dryness and 
pulverized. 
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ARTHUR ALBION LisBy, Chicago: Preservation of meat in its raw state. 
(Engl. P., No. 71, Jan. 7, 1879.)—The air entering the slaughter-house has to pass 
cotton filters and flues which are covered with a sticky material, in order to retain 
germs. The air in this place is kept at a low temperature. The meat is then 
treated with a calcium bisulphite, or salicylic acid solution, and slightly roasted 
in a current of hot air. Finally it is transferred to hermetically sealed vessels. 

L. GUERETTE, Brussels : (Engl. P., No. 281, Jan. 23, 1879.)—Pveservation of 
meat by fumigation With sulphurous acid produced by the combustion of sulphur. 

Ricu. VINE Tuson, Camden Town: Disinfectant, (Engl. P., No. 33, Jan. 3, 
1879.)—Solution of sulphurous acid in carbolic acid or amylic alcohol. In order 
to destroy parasites on sheep, some of this mixture is mixed with fat, to a salve. 

Ricu. VINE Tuson, Erith: Disinfectants which will give off sulphurous acid. 
(Germ. P., No. 8645, July 8, 1879.)—A solid disinfectant; consists of a sulphite, 
bisulphite or hyposulphite, with the chlorides, sulphates, nitrates or acetates, of 
iron, Manganese or aluminium. 

A fluid disinfectant consists of a solution of the salts of the heavy metals, 


which are saturated with sulphurous acid 


American Patents. 
Condensed from the Official Gazette of the U. S. Patent Office, by Arno Benr. 


December 2, 1879. 


222,152-222,154.—Processes for manufacturing alumina and carbonate of soda. 
CarkL V. PETRAEUS. 

Instead of calcining a mixture of cryolite, lime and bauxite together, 
the inventor adds the bauxite to the calcined mixture of cryolite and 
lime, and treats with boiling water. An acid aluminate of sodium is 
formed, and the alumina of the bauxite utilized. Silica and iron con- 
tained in bauxite cannot combine under these circumstances with any of 
the valuable substances of the mixture. 


222,169.—FAxplosive compounds. EDWARD J. WILLIAMS. 
A mixture of chlorate, prussiate, bichromate of potash, nutgalls, 
cannel coal, starch and crude coal oil. 
222,175.—Apparatus for the manufacture of ferro-cyanide of potassium, HENRY 
BOWER. 
The invention refers to the manner in which the iron calcining 
vessel is placed, and its bottom protected in a gas furnace. 


222 224.—Fire-proof compounds for lining furnaces, converters, and for other 
purposes. Ernst F. Auruaus, Orro Junanans and HERRMANN ULs. 
MANN. 

Claim 2.—The employment of hydrochloric acid, chloride of mag- 
nesium, or of chloride of calcium, as a cement or binding material, in the 
manufacture of fire-proof material from lime-stone, dolomite or similar 


material. 
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222,257.—Green coloring matters. OscAR G. DOEBNER. 
Refers to the dye-stuff called ‘‘malachite green,” prepared from 
benzo-trichloride and dimethyl]-aniline. 
222,293.—A ving spirits and alcoholic liquors. JOSEPH LLOYD MARTIN. 
The claims only mention the application of a current of electricity 
and a catalytic agent on alcoholic liquids. 


December 9, 1879. 


222,369.—Fluxing compounds for the manufacture of iron, JOHN TATE. 

The ore is to be mixed with a compound consisting of borax, chalk, 
hydrate of lime, chloride of sodium, manganese, chlorine-water, china- 
clay, charcoal, fire-clay, flint-glass and bottle-glass. 

222,408.—Refining petroleum oils, EDWARD O. KATTELL. 

Superheated steam and air are blown into the liquid, which is kept 

at a temperature high enough to prevent condensation of water. 


ws 
io 


2,422.— Manufacture of enameled cast-iron ware, EBEN C. QutNBY and 
Enocu BALDWIN. 

The enamel consists of a mixture of equal parts of borax and silica, 
with some other ingredients which are not named in the claim. 


ws 


22,451.—Antiseptic and deodorizing compounds. Max BURCHARDT. 
Chloride of calcium, ten parts; alcohol, fifteen parts; water, seventy 
five parts. 
222,453.—Disinfectants and deodorizers. ROBERT MAY CAFFALL. 

A solution of alum and perchloride of iron in chlorine-water. 

222,508.—VWethods for coloring susar. Ortro H. KRaAvse. 

Ultramarine, which is used for bluing certain grades of sugar, is not 
applied to them, as usually, suspended in water in the centrifugal ma- 
chine, but is mixed in the dry state with dry powdered sugar, and this 
mixture is used for producing the desired shade of color. 

222,521.—Fluids for embalming. James H. and Henry B. McCarry. 
A mixture of a watery solution of sulphate of zinc, an alcoholic 
solution of salicylic acid, and extract of white oak bark in certain pro- 
portions. 
222 547.—Processes and apparatus for making ferro-cyanides. JOSEPH TCHER- 
nrac and Ury GUENZBURG. 

Refers to the manufacture of sulpho-cyanide of ammonium from 
carbon disulphide and ammonia, and its subsequent transformation into 


into ferro-cyanide. 


D 


scember 16, 1879. 


222, 598.— Manufacture of cream of tartar. EDWARD MULLER. 


The argols are boiled with steam under 60 pounds pressure. 
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222,715.—Purifying illuminating gas. ORAZ1I0 Lugo and Wo. T. LEEs. 


Claim 3: The process of purifying illuminating gas, freeing it from 
sulphur and ammonia, which consists in introducing into the gas a gas, 
mixture or vapor, such as air or caustic ammonia, which will form 
with the sulphur of the gas soluble sulphur compounds, heating the mix- 
ture, and then washing. 


December 23, 1879. 


222,843.—A pparatus for gas analysis. AuGusT T. SCHUESSLER. 
Refers to illuminating gas. From the claim and drawing a descrip- 
tion of the apparatus cannot be given. 


222,888.—Apparatus for moistening the atmosphere. JAMES G. GARLAND. 


A fine spray of water is distributed through the air by atomizers 
driven by compressed air or steam. 


December 30, 1870. 


222,983.— 7reating linseed and kindred oils. DONALD D. CATTANACH. 

The heated oil is beaten in a special apparatus, provided with a hori- 
zontal shaft carrying arms, and a current of heated air is forced through 
the oil. 

223,004.—Composttion for fumigating purposes. G. W. NICHOLLS and THOMAS 
H. BILyev. 


Saltpetre, 2 parts; sulphur, 8 parts; pulverized licorice root, 2 parts. 


223,019.—Wethod of coloring fibrous material, HENRY W. VAUGHAN. 

Claim 2: Colored yarns having incorporated into the fibres a dry 
powder, as infusorial earth, charged with coloring matter and with an 
oleaginous constituent. 

223,038.— Food for invalids. Tuomas T. GAUNT. 

The inventor claims the process for preparing albuminose or peptone, 
by grinding and agitating albuminous bodies, while such bodies are being 
digested with acid and pepsin; neutralizing the product and isolating it 
by filtration. 

223,050.— Phosphorescent substance. ALBERT KRAUSE. 

It consists of calcined chalk, sulphur and bismuth. 

223,200.—Process of tanning. Isaac WELLS. 

The claims give no sufficient idea of the process. 

223,210.— Solution for depositing nickel alloy. WM. FRISHMUTH and HER- 
MANN B. VAN TRONK. 

An alloy of nickel and aluminium is obtained by galvanic deposi- 
tion from a solution containing a salt of nickel, with chloride of alumin- 
ium and chloride of sodium. 
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Cobalt, Test for, 109; Determination as 


CPR BINNO oa oe eid eS Scorers 327 | 
Cobalto-cyanide of Potassium, Prepara- 
tion and Properties of........ 272 
Cocoa and Chocolate, Determination of | 
PHPOWTOMING IN. .s oe o's vce 6 365 
Colchicine, Determination in Toxico- 
Lama Cees NS 26 cnc F swine 106 
RIEMONOD = oa icc eee ot cre enenees 91 
Colorimetry, Source of Error in... 379 


Coloring Matter of Palmella cruenta 403 


Cupric Ammonium Oxyferro-cyanide, 
GNUNRO ls 2 arnt c ele sfstgtie a eeees als 388 
Cupric Sulphide, Composition. ... 332 


Cupro Manganese... . ..6c000ce0 0 43 
CYMNAING 6 oc cai aie vic cas ~ nig ee 
Cyanethine, Note on............. 496 


Cyanogen, Determination in Soda, 108; 
Direct Combination with Hydro- 


gen and Metals, 398; Hydride, 


SNM x 3.d>ie awiceateceneenehe 402 
Cyanuric Acids, New............ 289 
Danhnetine, On... vs. sc ccccces aoe 167 
Dessication of Solutions in Ether, Ben- 

DONO ONO. b cciwan ntice tae emer 585 
Dextro-glucose in Cane Sugar..... 2 


Dextrose and Inverted Sugar, Deter- 
mination of, in Presence of Saccha- 
rose, 344; see Glucose. 

Diallyl, Oxidation of, and on Hexylic- 


MUBCO Ore « ac carmel civis ae a caela as 272 
Diamido-anthraquinone... ....... 491 
Diamyl-benzine, Preparation and Prop- 
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Diastase, Action of, on Starch and 
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Dibenzyl, Action of Chlorine..... 497 
Dibromeapric Acid... ......0..++s 292 
Dichlor-azophenol, Constitution... 493 
Dichlor-hydrine, Action of Bromine 486 
Dichlor-propionic Acid, Formation 

from Glyceric Acid....... .. 289 

Pp Diwalic Beit. ssi cnccc.ssacamy 161 
Dimethyl-arsenic Acid, Physiological 

WiMOGUE... sso cceeaise wea eae 160 
Dioxyethyl-methylene, Preparation 522 
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Diphenyl-amine, Azo Derivatives, 396 
Diphenyl-arsenic Acid, Physiological 
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mation of, 256; Hydracid, Forma- : x ae = 
gabe ~ | Fumaric Acid, Contributions to Knowl- 
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Gases, Combustible, Analysis of, 372; 
Compressibility of, Researches 
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Gas Furnace, Modification of...... 585 
Geranium Oil, Detection of Adultera- 
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Glass, Imperviousness for Gases, 91; 
Crystal, Manufacture of...... 172 
Glucose, Carbonated Cupric Solution 
for Determination of, 344; Deter- 
mination in Blood, 350; Examina- 
tion of Dr. Pavy’s Method of 
Determination, 341; In Cane 


Sugar, Determination of, 2; Titra- | 


tion of, with Ammoniated Fehling’s 
Solution, 341; see Dextrose, 
and Sugar, Inverted. 

Glue, Behavior with Chromates towards 
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Glycocol, Preparation from Nitracetic 
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Glycogen, Action of Diastase, etc. 173 
Glycol, Hexylic, from Diallyl..... 272 
Glyoxylic Acid, Contributions to His- 
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Gold, Separation from Silver..... 99 
Gun-cotton, Products of Decomposi- 

tion in Closed Vessels........ 399 


Halogens, Application of Silver Titra- 
tion with Ammonium Sulpho-cy- 
anide to Determination of, 323; De- 
termination of, by Volhard’s Meth- 
od, 535; Combined with Hydrogen, 
Reciprocal Displacement of, with 
Oxygen and Sulphur......... 385 

Heptane from Pinus sabiniana.... 286 

Hexylenes, from Tertiary Hexyl Al- 
cohols and Polymerisation Prod- 
ucts..... Bak Seca iaaintepeleie citarctaa 251 

Hippuric Acid in Urine, Source of, 493 

Hydracids, Decomposition of, by Met- 
Oe. az aoxorisisties Go mmess sale 384 

Hydrocarbons from American Petro- 
leum, 384; Aromatic, Reactions for, 
544; Non-saturated, Formation 
from Non-saturated Acids.... 246 

Hydrocarbon Substitution Products, 
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| OE. den ceeansae cans ae esleae 400 
| Hydrochinone, Derivatives of..... 161 
| Hydrochloric Acid, Titration for Chlo- 
VIRGO as. co<.aecausdenwess os 1 
Hydrocinnamic Acid, Formation by 
Pancreatic Digestion......... 166 
Hydrocyanic Acid, Formation by Oxi- 
dation of Thialdine, etc...... 555 


Hydrogen, Determination by Absorp- 

tion, 371; Fractional Combustion 
Ty TERR CGS 6 vices cnccusncewes 372 
| Hydrogen and Carbonous Oxide, Rela- 

tive Affinity of Oxygen to.... 164 
Hydrogen Peroxide, 250; as Reagent 

in Chemical Analysis, 335; Quanti- 
tative Determination......... 321 
| Hydrogen Phosphide, Determination, 

372; Combination with Cuprous 
| Chloride, and Determination. . 386 
| Hydrogen Silicide, Thermic Forma- 
CONS oc wvckswacsacecebewdeel 487 
| Hydrogen Sulphide, Action on Cupric 
Salts, 332; as Reagent in the Dry 

Way, 536; Preparation in Toxico- 
logical Investigations, 378; Pre- 
| PRPAUON. <5 occ ccaemccswes 586 
Hydroxylamine, Volumetric Determin- 
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Hyponitric Acid, Determination in Sul- 
phuric and Nitric Acids...... 18 
Hyposulphites, Determination.... 89 
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Indigo, Molecular Weight of...... 254 
Insect Powder, Active Principle in 390 
Iodides, Influence of Light upon De- 


composition: of. ......s<0«eses 65 
Iodimetry, Based on Permanent Stand- 
RPO BOMMORS.. 25. <desceccces 490 
Iodine, Acetate of, 161; Determination 
Ol FI: WVEIGG so oak cc cw avtenuee 563 
Iodine Trichloride, Specific Gravity 90 
Iridium, Atomic Weight of....... 320 


Iron by Hydrogen, Composition of 401 
Iron, Detection by Salicylic Acid, 335; 
Determination in Organic Substan- 
ces, 347; Reduction of Per-salts of, 
by Zinc Dust, 96; Determination 











612 INDEX OF 


of Silicon and Phosphorus in, 104; 
Separation from Manganese... . .533 


Iron and Steel, On the Gases Enclosed | 


in, 165; Determination of Mangan- 
ese in, 88; Determination of Car- 
bon in, 88, 371; Determination of 


Phosphorus and Silicon in, 104; | 


Determination of Silicon in, 371, 
562; Determination of Sulphur 
DERG ascs a secorats aan sieve Siererreiseeees 560 
Iron Industry, Determination of Sul- 


phur in Froducts: Of .)<..'.:65.Se:600 560 | 
Iron Ores, Reduction of, with Zine 
BRM rarsarctvare eis es lonle tie ona 96 
Isatine, Reaction for............. 543 
Isobutyl-aldehydes, Action of Potassium 
REAP ISOTIA UE 5 0).6.0.0%.0.0'0's 5-0 shale ele's 292 
Isocholesterine, Specific Rotation.. 3880 
Isodiphenic Acid, Constitution.... 169 
POOMIQUOUAGIO. oie cc ccs casccavees 295 
Kakodylic Acid, Physiological 
RMI re i elute sarees 160 
Laboratory Notes. ....0..000.06..0% 525 
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Law of Volumes, Additions to.... 168 
Lead, Colorimetric Test for, 87; Deter- 
mination as Iodate.......... 585 
Library, Additions to, from January to 
March 1, 1879, 39; ce 1,to May 1, 
1879, 129; May, , 131; June 1, 


to September 1, a Rohe etnias 311 
Light, Influence on Chemical Pro- 
ROME H eo coxe.t rarer ors 30101-41090 sf aisiavehter3 93 


Lime-juice, Determination of Nitric 
PMS TCD ANE resales AVersciatal sm, sicisats 367 
Lime, Quick-, Technical Valuation 
of, 559; Pyrolignite of, Valuation 
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Lithia, Determination as Phos-| 

phate... ..... Dre ee 106, 335 | 
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Magnesia, Delicacy of Qualitative Re- 
action for, 96; Volumetric Deter- 
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Maleic Acid, Contributions to Knowl- 
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Malonic Acid, Preparation of 385, 494 | 
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Manganese, Determination in Iron, 83; 
Separation from Iron, 533; Sep- 
aration, from Zinc, 327; Volu- 
metric Determination, with Vol- 
hard’s Silver Titration, 329 ; Volu- 
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metric Determination........ 327 
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| Mercurial Vapors, Reagent for.... 336 
Mercuric Cyanide, Influence of Sodium 
Chloride on Decomposition of, with 
PGS A CIES is... o:0e- eve nce aiviotere 556 
Mercury, Apparatus for Distillation 
of, 376; Blow-pipe Assay, 370; 
Electrolytic Determination, 99 ; 
Ammoniacal Compounds of, 259; 
Emission Spectrum of Halogen 


Compounds of, 374; Purification 
of, 377, 378; Titration with Ammo- 
nium Sulpho-cyanide......... 32% 
Meta-chlorsalicylic Acid, Products Ob- 
tained by Nitration of........ 228 
Meta-diamidobenzole, a Test for Ni- 
OOS UR OIG os oe aus cece . 105 
Meta-nitro-anisole, Behavior with Am- 
WOME oo cik esta c.es cose tire 169 
Meta-nitro-toluene, in Commercial Ni- 
SPDAOINBNO! 6c mecie ccccw sceceue 486 
Metallic Fragments from Peruv ia n 
Se pulchres, FURALYSIG: ..6-50105 <0 276 
Metallic Phosphides.............. 168 
Metallic Sulphides, Action of Ammo- 
APC EOS ORS src'5.. occ asere slave 331 


Meteorite, Analysis of the Zsadényer 86 
Methyl-amine, Identical with Mercuria 


Rc casleecaveutinstiche cies 100 
Methyl-aniline, and Coloring Matters 
Derived therefrom........... 27 


Methyl Chloride, Hydrocarbons from, 
by Action with Aluminium Chlo- 
ride,398; Determination of Density, 
etc., 271; Hydrocarbons Formed 
by Action upon Toluene, &c.. 280 

Methyl-crotonic Acid, Contributions 
LOMERISEOEWOOL <ccec 5 «oc, ve see-se 396 


Methylene Chloride, Preparation of, 
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Methyl-formic Ether, Preparation of 389 
Methyl-toluidine and Coloring Matters 
Derived therefrom...... widens, eee 
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Micro-chemical Analysis of Minerals | 
RUE MROOMES faeces ocieecenes ; 99 | 
Microscopic Preparations, Coloration | 
ie stars atera ¢ anthers waarmee eraser 583 | 


Milk, Analysis of, 570; Optical Deter- 
mination of Fat in, 570; Gravimet- 
rical Determination of Fat in, 358; 
Determination of Solids in, 357; 
Determination of Water in... 358 | 

Minerals, Micro-chemical Analysis. 95 

Miscellaneous... 180 

Molybdates.... 

Monochlorlactic Acid, Formation from 


GVCENIC ACIG: « <ice:s see siete 289 
Mono- and Diphenyl-arsenic Acids, 
Physiological Effects of...... 159 
Naphthalene, Action of Phthalic Anhy- 


dride, and Aluminum Chloride 
IE L eisdiit shies adie Oa eae 485 
Nickel, Determination as Oxalate, 327; 
Separation from Zinc, 332; Proto- 
sesquioxide, Existence and Forma- 
BRS. cocoate secre? aaeee 295 
Nitric Acid Determination, 540; Deter- 
mination in Water Analysis, 541; 
Determination in Lime-juice, 367; 
Titration for Hyponitric Acid, 18; 
Jehavior with Soda-lime...... 100 
Nitriles in Pyrogenous Products from 


Residue of Beet Roots........ 277 
Nitro-cellulose, Separation from Nitro- | 
IGM OTINO 5s tot ciescisi dui seyrs aie 366 
Nitro-cuminole and Derivatives... 164 
Nitrogen, Determination in Agricultur- | 


al Products, 351, 355, 356; Appara- 


tus for Determination, by Dumas’ | 


Method, 375; 
Horn, etc., 542; Total, Determina- 
tion in Organic Substances, 542 ; 
Determination in Explosive Nitric 
Ethers, 102, 542; Determination in 
Po os ncithein. vw aece ae Nese 562 
Nitrogen Iodide, Constitution of.. 112 
Nitrogenous Substances, Organic Anal- 
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Nitro-glycerine, Separation from Nitro- | 


Determination of 
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Nitrosyle Chloride, Action on Unsat- 
urated Hydrocarbons......... 170 
Nitro-toluene in Commercial Meta-ni- 
tro-toluene......... Pere 


toes Sige em : 
Nitrous Acid, Test for, 105 ; Detection 


and Estimation, in Potable Wa- 


MOU al nn vac oeeuen an exate 136 
| Norwegium, Equivalent and Properties 
of, 527; Properties of........ 398 


Oils, Essential, Detection of Alcohol 


in, 582; Testing for Adulteration, 
368; of Ericeae, Components 
Ole hcidecarasucawnodesse tenes 395 
| Oil-gas for the Blast-lamp......... 91 
| Oleic Acid, Quantitative Separation 
from Stearic Acid...........- 360 
| Ortho-amidophenol, New Dye from 493 
| Ortho-cresole, Phthaleine of....... 395 
| Ortho-diamido-diphenetol....... . 495 


Oxalic Acid, Action of, on Chlorates, 
3romates and Todates, 384; Formed 
by the Action of Hydrochloric Acid 
and Potassium Chlorate on Organic 
Substances, 106; Oxidation by Cu- 
pric Ammonium Solution..... 490 

Oxygen, Apparatus for Determination 
of, in Air, 585; Volumetric Deter- 
mination with Phosphorus, 372 ; 
Relative Affinity to Hydrogen and 

| Carbonous Oxide............ 164 
Oxygen and Halogen Elements, Rela- 


tive Affinities and Reciprocal Dis- 
PIACOMIONEES. «oh cccs-cecnaeoes 280 
Oxyphenyl-acetic Acid............ 294 
Oxyphenyl-propionic Acid........ 296 
Ozonator, 8; New and Powerful 
MOMIN 7. rnc ssce sods Causa dets 431 


| Ozone, 8, 4381; Action on Vegetable 
Colors, 228; Action on Organic 
Bodies, 447; Action on Carbonic 
Oxide, 450; Bleaching Effect on 
Sugar Syrups, 229; Not Produced 
by Crystallization of Iodiec Acid, 
445; Preparation by Chemical 
Methods, 442; Solubility of, in 
NWUNOE... ccnnewraveues seu eareee 220 
Ozone and Electricity, Researches on 171 
Ozonisation of Air, Products Obtained 
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Palm Wine, Composition......... 402 
Palmella cruenta, Coloring Matter 
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Papaverine, New Test for........ 545 
Parabanic Series, New Derivative 
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Patents, see Index to Patents...... 619 
Perchloric Acid, a Reagent for the Al- 
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Petroleum and its Examination, 188; 
Pennsylvanian, By-products, Ob- 
tained in Treatment of, 277; Hy- 
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Phenanthrene, Constitution of.... 395 

Phenetol, Ortho-diamidodi-, Prepara- 
tion,etc.,495; Para-nitro- and Para- 


Phenol, Volumetric Determination of, 
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Phenol, Dichlorazo-, Constitution of 493 | 
Phenol-glucoside, etc., Synthesis of 403 | 
Phenol-glycollic Acid, etc., Preparation | 
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Phenol-glyoxylic Acid, Reactions for543 | 
Phloroglucine, Weselsky’s Reaction | 
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Phosphoric Acid, Determination as | 
Magnesium Phosphate, 358, 587; | 
Determination with Ammonium | 
Molybdate, 5388; Rapid and Exact | 
Method for Determination, 352; Es- | 
timation by Magnesia, 353; De- 
termination in Fish Guano, 355; 
Volumetric Determination with 
Uranium Solution, 356; Reverted, 
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Phosphorus, Determination in Iron and | 
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Polyporic Acid, Contribution to Knowl- 
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Potassium, Criticism of Carnot’s Method 
for Determination of, 5386; Mesity- 
lene-sulphate, Products of Fusion 
with Alkalies, 252; Volumetric 
Determination of, 333; Cobalti-cy- 
anide, etc., Properties and Prepara- 
tion, 272; Iodide Containing Lead, 
Behavior of, toward Hydrogen Sul- 
phide, 169; Iodide, Iodide of, 384; 
Permanganate, Lead Oxalate for 
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Rubidium, Atomic Weight of..... 106 
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Salicylic Acid, Curve of Solubility of, 
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Saliva, Search for Poisons in...... 402 
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Silver, Determination of, in Galena, by | 
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by Volhard’s Method, 535; 
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Sodium Sulphate, Anhydrous, Heat | 


Evolved on Mixing with Water, 395 
Solanine and Decomposition Prod- 
ON Oe ao ae ree 255 
Solubilities, Apparatus for Determina- 
MUSTO eves eels rere ae eee 
Specific Gravity of Powdered Bodies, 
Determination.......... eke cre) el 
Spectra of Gases and Vapors, Influ- 
ence of Pressure and Temperature 
HONS Sa oy wre nice Cie ee eet eos eee 
Spectral Analyses, Quantit itive 84, 374 
Spectrophotometer, New form of.. 583 


Spectroscope, Support for.... ... 379 
Spectroscope of M. Thollon..... 172 
Spectroscopes, Compound Prism, New. 

for Direct Vision: ......:.:..... 1% 


Spectrum, Absorption, of Iodine and 
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Spermatic Fluid, Detection of Spots 
DORMGEE WG occ ct cclvaciaten ster 557 
Spices, Determination of Purity of 570 


Starch, Action of Dilute Sulphuric 
Acid and Diastase on, 101; Action 
of Diastase, etc., on, 173; Deter- 


mination, 546; Determination in 
Sausages, 571; Transformation into 


Glucose by Cold Water....... 271 
Stearic Acid, Separation from Oleic 
PRONE ows neste Aug 2 Aeneas 360 


Steel, Determination of Carbon in, 371; 
Determination of Nitrogen in, 562; 
and Iron, Determination of Silicon 
in, 104, 371, 562; Determination 
of Phosphorus in, 104; Relation 
between Composition and Proper- 
ties of, 278; see also Iron. 

ychnine, Behavior with Iodic Acid, 


545; Reaction for, 341; Researches 
ONS. a cuccaseass ae ye wmaeemnaed 273 
Styrolene, Rotary Fower of......; 279 


Sugar, Absorption of, by Bone Black, 
509; Action of Bone Black on Solu- 
tions of, 468; Ammoniacal Copper 
Test for, 109, 547; Action of 
Oxalic Anhydride on Various 
kinds, 100; Commercial Valuation 
of, 514; Contributions to the 
Knowledge of Certain kinds, 162; 
Exact Determination of, by Polari- 
scope, 2; Influence of Temperature 
on ae of, 26; In Sweet 
Potatoes, 526; Inverted, Determin- 

ation in presence of Saccharose, 2, 

344; Neutral and Inverted, 488; 

Palm, Analysis of, 488; Reducing 

Effect of the Different Kinds on 

Copper Solutions, 342; Rapid 

Estimation in Raw and Refined 

Commercial, 205; Inverted, Sweet- 

ness of, 182; In Corn-stalks and 





Bromine Monochloride, 95; Ultra- 


SSE Price ee 94 | 


DEOMOMRE «og us.c wah ea meestietes 420 
Sugar-cane, Experiments with Fertiliz- 
ONRIONG dss aneivinnveddaceeess 416 
Sulphates, Researches on, ; of Mag- 
nesium Group, V os onstitu- 
COM OR ee oy ccotc aan nnooenes 492 
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Sulphides, Metallic, Action of Ammo- 
nia on, 388; Metallic, Action of 
Ammoniacal Salts on. 331 
Sulphites and Srco-sslohion, Deter 
TAT i) a ar ee are 89 
Sulphonic Acid, Formation of, from 
RUANIIINORLOR on cas (9 ata ais 9 293, 393 
Sulpho-urea Compound, New..... 415 
od of Determining, 487, 542; Deter- 
mination of, in 
Industry, 560; Determination 
in Sulphurets, 540; New Method 
of Determining, 487 ; Solubility in 
POOMO MONG 06:0 c-cicicavis ees secs 99 
Sulphuric Acid, Detection of, in Wine, 


364; Normal Percentage of, in 
Wine, 365; Titration of, with Ba- 
rium Chloride, 330; Titration for 
PIVPONIWIC ACIOs « s/o0.50<.065:0 18 
Tan-liquors, Titration of Free Acid 
RR cree claecwe a. erate esd eenaw tao 367 
Tannin, Determination........... 102 


Tar Bases, 
and Cobaltous Chlorides with, 
Tartaric Acid, Determination in Argols, 


Compounds of Nickelous 


Tetrahedrite, from Huallanca, Analysis 


PEG citesaed veeasancvecns es 393 
Tetrallyl-ammonium Bromide and 
Prinllylawine. <<... 0.26605 387 | 
Theobromine, Determination in Cocoa | 
Pre QL Gd 100s 6b) | ec 365 | 
Thermo-chemical Investigations... 293 | 
Tiglic Acid, Contributions to Knowl- 
edge of, 240; Constitution of.. 241 


Tin, Grey Modification of, 494; Organo- | 


metallic Radicals of, 399; Separa- 
tion from Arsenic and Anti- | 
MG colette vss Sae.acenieka Sees 483 | 


Toluene, Succinyl Compounds of, 160, | 
397; -Sulpho-chloride, Liquid, 287 


Sulphur, Claim of Priority for Meth- | 


Products of Iron | 
of, | 


102; Determination in Lees and 
Inferior Argols, 369; Free, Detec- 
tion in Wine. 364 
Tea, Chinese, Characteristics and De- 
tection of Adulterations...... 362 
Temperature, its Influence in Sugar 
POINIERUION, 5. ce Ss edeS de sis 26 | 
Temperature Regulator........... 91 
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Toluole, Combinations with Metals 397 


| Tri-methylamine, Commercial, 398; 
Action of, on Carbon Disul- 
BuO s 5p slo ais nc P orotate 530) ee 
Triphylite, C woauonition of. wisiarsershe nee 
Tropaeoline, a Substitute for jie 110 
RRDEUALOR iu, 6: sce ais: cs.0eo0ins ealnee 111 
Turkish-red-oil, Determination of Water 

BAEZ. cv egg lgsavepecd weierata cciaacns 367 
RUMPATBENING $e. 6555s 5d aii osc -. 395 
Ultramarines, Organic, Formation 
| EN Sheccecctaieccanieiaie peieks 171, 277 
| Uralium, Atomic Weight and Proper- 
OS) OE. 6 ac:s:csve abate rata tis tot datos 527 
Uranium Minerals, Examination of, 

from North Carolina......... 281 
Uranyl Salts; NOW. .0050..60 cece 255 
Urea, Action of Hypochlorites on, 101; 


New Ferment: of..... ...387, 488 
Uric Derivatives of Alloxan Series, 
PYTEROME OL... Sasdecews sakes 172 
Vanadium, Volumetric Determina- 
RIOR. Svc aiptens Dat Sahel aig Bea aver 97 


| Vapor Density, Determinations at High 
165 | 


Temperatures, of Substances which 
Attack Mercury, 377; Limits to 
Determination in Barometric 
WECWOROS «6s csccs co's eye 380 
Vegetable Tissues, General Method of 
PONGIVRIR 5 fics slarncss os decersls od 345 
Viscosity, Catalytic Phenomena Caused 
Me ciste.t heseats . . ... 386 
Volumes, Accurate De inniibediiiii of, 
90; of Solutions of Hydrated Salts, 
Relations to Water of Composi 
tion.. piacaleiieie sietelsientars aa Cee 
V stemencaaaiination of Sulphates, etc., 
of Magnesium Group...... 492 
Volumometer, New Forms of, 90, 
re Mero ree Sat 
Water, Modes of Combination of Ele 


ments Indicated in Analysis of, 336; 
Distilled, Preparation of, Free from 
Ammonia, 586; from the North Sea. 
Gases Dissolved in, 496; Mineral, 
from Rossheim, Analysis of, 491; 
Mineral, of Auvergne, 271; Potable, 
Conduct of Ammonia Test in, 565; 
Determination of Zine in, 564; 
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Determination of Nitrous Acid in, | tion of Artificial Colors in... 576 
136; Examination for Bacteria. | Wine Oil.................2-.00¢ 296 
103; Examination for Organie Pur-| Wood, Composition of, 295; Analysis 
ity, 106; Microscopic Examination | One inivae ccdewcendamennedme 345 
Of, cece ee eee cere eeeeees 578, 367 Wood-spirit, Determination of Methyl- 
Weighings, Reduction to Vacuo.. . .250 BICORON Mike eve osbeee ccs 579 


Jine, Adulterations of, 573; Coloring | ~ 2 ; = : 
cr, Adateeations oF = om rns | Xanthine Bodies, Formation from Egg- 
Matter and Coloration of, 578; 
Determination of Acetic Acid in, 


SENMOE 5. oo Salesian Canc Oe eae 


| Xylenesulphamide, Oxidation of 


364; Detection of Free Tartaric 116 298 
Acid in, 364; Detection of Fuchs- | PPC Ae ens ee he ee 
ine in, 378, 574, 575: Detection of | Zine Acetate...............ceeee 158 


Aniline Colors in, 576; Detection | Zinc, Determination of, by Electrolysis, 
330; Volumetric Estimation of, 
329, 5384; Determination in Potable 
Waters, 564; Determination as 
Oxalate, 327; Separation from Man- 


of Coralline with Fuchsine in, 576; 
Properties of Coloring Matter of | 
Genuine, etc., 578; Spectroscopic 
Detection of Foreign Coloring Mat- 


ters in, 577; Sulphuric Acid in, | ganese, 327; Separation from 
364; Systematic Course for Detec- | PURE MONS <arcee cn ctcesaatea a ace 33R 

















INDEX OF 


Absorption of Diluted Gases...... 501 
Agate, Bleaching and Coloring 458, 498 


Air, Moistener, 592; Pump, 499; Puri- 
MERION acc cee week e tutan nes . 296 
PIONS Sm. ois cies x orden Sew eae as 407 
PAIDUMINOIGR 6 65 eo:0s oe o'sredceeresie acs 500 
MOUOOS. 0:5 bres ons sins 118, 404, 455, 501 
PONG 5:65 aicaave s 122, 123, 308, 405, 406, 
Spied wares ~2ee-- 408, 505, 592 
Alumina, 298, 299; and Alkaline Car- 
POTUIOR a ies x isan cece 455, 590 
Aluminium, and Alloys, 408; Sul- 
SOs ning aes 307, 406, 456, 458 
Amber, Melting ............ 303, 456 
Amido-benzole-sulphonic Acids. ... 499 
PERITINNEN 35 oc oe eyes 125, 588 
Ammonium Salts.......... 124, 305, 
Roars ioe weeieiae 455, 498, 500, 588 
Anti-incrustation Compounds..... 503 
Antiseptics. 405, 408, 500, 508, 591 
(SOUS 1 ae Ae 302, 458 
Barium Sulphate............ 299, 300 
WRI fae os nasa ereewlalene wirnmewrals 407, 459 
PIOIYARLO PUGCI, wisi. Sn sas a ssne veces 303 
MMOMAMII goa c's nve'keis epee wasiercr es 805 
IR NINOE So -.5a a y-0: 55 si chialo/ aceie wiv were 124 | 
Bones, Treatment of............. 307 
Bottles, Marking Of... . 2. cccces: 126 
POM ora, 5:crele sly wroias oie cea eat 299, 308 | 
Brine, Concentration of.. 404, 456, 502 | 
MRIMCULES 2 oo c's cieyacce tins cxsess 501 
BURNING. ois hates. oie'oegrewen ee 455 502 
Bronzing Wood, 6t6. ..< ..6.6..0<05 123 
WOMEN oc cos Faces aise ei niee 307, 406 
OOS a Ce 0 ra ae ae 297 
Carbons for Electric Light..... - 122 
CNM roa ss xeine Cee tote 508, 458, 505 
Cement, 118, 120, 128, 125, 299, 502; 
for Leather, €tG..:6:..csce0s00s 126 
Centrifugal Apparatus........ ... 506 
MMBCRECMINE 2 odo Lcis nloie: o's ma@manee 457 
CHNINNOR 92 oc cecaacces wees 302, 406 
Cigarettes, Medicated... 125 
Com raver Ol... .sssssece fas woe S00 
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Coffee Substitute.............5.....>. SOB 
Cold Production: of. ...<<06502-%.- 300 
Coloring Matters. ...... 302, 303, 405, 

459, 499, 503, 591; see also Dyes. 
Composition for Ships’ Bottoms... 405 
Copal MeWING :..06055<ersse.20ee4 456 
GRUGIDIOR aoc ones ose ec ewaie 307, 457 
Detergent Compound............ 309 


302, 


, 592 


Disinfection and Disinfectants, 301, 
...496, 590, 591 


Distillation......... 120, 300 
Sheler Tow Oa... ook nics oewew eae 123 


Dyes, 119, 120, 122, 126, 405, 458, 459, 
499, 505, 591 ; also Coloring 
Matters. 

Earthenware, Glazing............ 124 

Electric Light .501, 589 

Electro-plating......... . 592 


see 


Himbalming.. .s.o.<62<608- 408, 500, 591 
BNAMCNNG. soi. cc ces cu asleces 406, 591 
Erasures, Protection from.... . 501 
Bitchin Glass < oiiks oc os ode, cease 501 
Behyl :Chiovide: 0. .cssiencacncsess 309 
Evaporating Saline Solutions..... 407 
Explosives, 120, 124, 303, 304, 306, 309, 

PP re ee 404, 405, 457, 458, 590 
Wate; RecOveryie: occediccex seus 589 
MOGI ints Paeceadenaete ee 500 
Formentation.. << ccs e<cdockse: 300 


. .090, 591 


Ferro-cyanides............. 
. 122, 297, 499, 589 


| Fertilizers........ 

Fibres, Separation, 121, 301; Treat- 

WN cee aiu eure elec mores . 307 
PERNON sisi cio. a =a cia aeleiaete ora 120, 458, 501 
Fire Extinguisher. .......304, 457, 502 
Fire-proofing Preparation......... 589 
Fire-proof Linings............ 590 
Flavors for Tobacco. ............ 123 
Flour, Preservation........... 301 
NOINUROR os Ging cinta craters wecera nies 591 
Food, 121, 500, 502, 589, 592; Preserva- 

CN. sales cone enous - 300, 304 
Fruit, Drying........ 307 


Fuel, Artificial, 128, 457, 501; Liquid, 406 
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Furnace Linings......... 308, 309, 404 
Galvanic Battery............. 309, 589 
CAIVARIFINE TON 5550 615.0555 90.5.0 504 


Gas, Manufacture, ete., 118, 120, 260, 

305, 306, 307, 309, 405, 502, 592 
Glass, Manufacture, 124, 299; Liquid, 404 
Glucose, and Dextrine....121, 308, 408 
Glycero-ferrated Cotton 122 
Grain, Cleansing, 456; Extracts, 304, 456 


REM OMI 05% oc ccten nc es'eeis e's 458 
Rees ONCAEID GS oes Sed. os 'oc.ce<iscs 122 
Re MRT 6 0) 4 seiw'sssaseien, 8is:s:sc0s 505 


Incrustation, Preventative.....407, 505 
Ink, and Ink Powder. .. ..121, 302, 502 
Iodine 
APAACACAT CONDE S i5:6-5:6/0)5 ds 'eosisay0'e 302 
Tron, Manufacture, 299, 406; Galvaniz- 

ing and Tinning, 124; Protection 


Co Le) a ec ae 404 
Kerocene: “Tester. i. cies csicccnccscins 505 
RAOLO SOIC 5-05 9.6 ia'¥ 00.0: 50e Santen sareloes 305 
EET CLES Cr 404 
Mead, -PUrilying.. . <6... a aikyir0) Soa 
Leather, Artificial, 119, 304, 505; 


Cleansing, 504; Waterproof, 304,502 
Lime, from Oyster Shells, 125; Sul- 


NBUOr caine asta Sh wieatcrs isae, TAWe 
Eiquors, Aweing. .(.:..... 54046 0:0: 591 
Lithographic Stones.............. 120 
NHOOKAUQAGIABRESS 5 «15100 055) 5:¢-6:0:4:826:5 456 
Lubricants, 122, 304, 406, 407, 499, 589 | 
TURBINES calor ccsewrnsatew ones 500, 504 
MENON 5. 65 25)o:s,0sia soe’ gree eersiers 299 


Malt, Extract, 308, 459; Liquors, 125, 407 
NER 6s Sis sis' araipeae.n's stoke 303, 588 


LO eee 300. 301, 308, 405, 

pater wcities 407, 459, 504, 505, 590 
MEGNICING = 5.5 .cisssicics seuss 250.015 457; 500 
Mercury Albuminate............. 120 


Metallic Gloss for Textile Fabrics. 503 
Metals, Coating of, 125, 459, 502; Dec- 

Oration -OL...:s.+.s.s 299 
EEC 1 RR 499, 503 
Nickel, Casting, 307; Plating, 498, 592; 
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Onyxfrom AGRE. i. 36 cocaine en cas 498 
PAINE 8: oiors:fveks ccc eG atlenceice cee 305 
ERRBEC NONE 5 6:5: cvéseiere ow aloatercc glares 300 
NR os oud co ssinwavclonke ween 406 

ee ee 502 

NEE oe Sehr wiercasocnters 121, 301, 501 

PSPC OH, . o.saininceaocaus cere beeen ee 
| Parasites, Destruction of......... 502 
PP RVEMORUG :....0'2 cs acars nln . 459 
PEDIC: 25:2 «casa .a sensi eeiaine-e-erere 459 
| Petroleum, 591; Residues......... 589 
WPHOSPNAtES c.c.2.0.0cace00 saedswes< 297 


| Phosphorescent Substances... 588, 592 
| Phosphorite, Concentration of.... 404 


| Photography oss: 00:66 126, 301, 308 
PPIGHICUMCID «:cc5.5:25s\suslalsieie acorseceeee'e 302 
| Pigments. . 123, 299, 300, 459, 503, 506 
| Plaster Casts, Waterproof........ 118 
SAO osc siden veseens 300, 407 
| Potassium Salts..... 298, 299, 306, 405 
| Preservation of Food... . 126 
| Prussian Blue.............2:0005. 125 
SND < s5 cy sin ee . 459 
PE Vrites MH UPAACE: <o.05.. 0500s oes 455 
| ISVEOMICUERS s.<.5:6:0:e:stinies inns cedawi ss 306 
PRIOR Ss orsis 2p si88s5lo sae wna oer 121, 303 
ION. ov cadcnaansnvnesaseds 128 
REN oa seagicc ee aeieceaeametedaaals 499 

| Salicylic Acid................06. 121 
Salt Manufacture... . 125, 297, 404, 
oe Cree 407, 456, 500, 502 
Schoenite, Production of......... 298 
| Separatory Apparatus............ 504 
Sewerage, Purification....... 119, 301 
Bilicious: Material. 06:0. -acwsanes 299 
HIN OD UNCG Eo os. cccceainniersbarnnoes . 800 
NE penticlisnlipnesd sehbeics 499, 505 
Slate, Artificialls 5.66 cs s.<0 a0 b4pere 499 
UEMODY s 050 0\4.ipisr8eiee e's 6's 4) 8160S 309, 406 
Soda Manufacture........... 117, 297, 
sealai’s Sonatas 298, 404, 455, 501, 587, 588 

PROB sie ciaittind teeticets 260, 307, 308, 504 
Stone, Artificial.... 121, 124, 125, 126 


...--.200, 299, 309, 498, 505 


Welding....... {AOS HAGIIOE «5 sisi 6 sc artoew nets 120, 305, 405 
Nitrogen fTORL BaP. s6is00cs os sees J. re ee ery 406, 456, 499, 500, 591 
Nitro-glycerine, Manufacture of... 404 | Sulpho-cyanides......... 118, 456, 506 
AR eae era 124, 408, 592 | Sulphur from Pyrites............. 296 
COM on. | i 308, 505 | Sulphuric Acid and Anhydride, 296, 501 














INDEX OF 


Sulphurous Acid. ....... 455, 456, 500 | 
Superphosphates. Sacks for... .... 118 
PRIMING LROMN 50, c.n wor tme. sie Susie 456 | 


Tanning........119; 
feartar. Cream Of... <c.cscceses 591 
Tartaric Acid........ as0 OOS, OOO 
Temperature Regulator (Electric)... 407 
Textile Fabrics, Cleansing, 301, 503, 592 


Thalpotasimeter Mere rere bs) 
Thermometers............. ..299, 504 
ee Re SE eae ee 407 
ites, trom: Slaw, ... <......< 02sec es 505 
Tobacco, Curing. ... er te aha Ne aa 


303, 456, 504, 592 | 
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‘Footh Tineture........0220ie6.5.. 121 
Varnishes, 118, 125, 301, 302, 405, 457 
Witepilexunceicss esata . 458 
Washpowder, .... 2.62... 0edsce 298 
| Water, Purification. tiohuseat ie 
oe 97) a rec 120, 404 
Wood, Increasing Combustibility of, 
301; Preservation, 309, 456, 502: 
Ee cck ee cover eam dane 505 
Wool, Artificial; 2... 26.0ccinces OE 
Yeast ... sualeal Oe are Jace ae 
Zine Oxide, 456; Chloride, 458 ; Sul- 
PUIG ose os ean ceases 300, 588 
1 


























STANDARD BOOKS 


—FORs— 


CHEMISTS AND MANUFACTURERS. 





Any of the following Standard Works can be had by remitting the price by 
P. O. Money Order, or Bank Draft on New York, to 


A. I. NORRAIKOW, P. O. Box 18458, NEW YORK. 


SPONS’ Encyclopzedia of the Industrial Arts, Manufactures and Commercial Products. 
To be completed in about 30 monthly parts, at 75 centseach. Parts 1 to 10 now ready. 


Price, 75 cts. each; Division 1, bound in half morocco...........2..-e2seee ceceeeee eens 6 co 
THUDICHUM, J. L. W., and DUPRE. Treatise on the Origin, Nature and Varieties 
MOWERS, E02 552 secs wncabsi ate awaes welts cud Gurctegh alemves (aasetncnevadeecmaoes ...-$ 9 00 
BRUSH, J. G. Manual of the Determinative Mineralogy. Second edition, with correc- 
tions. 1878..... evaseaae Sawada canes Hate sare anata ek Oatae eae ea ae 3 00 
DANA, J. D., and E.S. A Text-book of Mineralogy. Second edition. 1878............. 5 00 
DANA, J. D., and BRUSH, J. G. A System of Mineralogy, with the Most Recent Dis- 
Goveries. Coo wootecuts.. 1677 26.0 2650 ceescs acccecene Gor sane eekadeundaad 10 00 
ELDERHORST, W. Manual of Qualitative Blow-pipe Analysis and Determinative 
Mineralogy. Fourth edition. 1874........ sss Sag uaveyenedses +eeaunee CReaenaakeea - 290 
MITCHELL, J. A. Manual of Practical Assaying. Fourth edition. 1873......... obeve Se 
PERCY,J. The Art of Extracting Metals from their Ores. New edition. 1875...... «es 32.00 
PERCY, J. Metallurgy of Lead, including Desilverization and Cupellation. 1870... .. 12 00 
RICHARDS, W. Treatise on the Manufacture and Distribution of Coal Gas. 1877.... 12 00 
HOFMANN and ULTZMAN. Analysis of the Urine. 1879..............-+2000- ae 
BOX, THOS. A Practical Treatise on Heat, as Applied to the Useful Arts. Second 
edition.. ... Seven s,s pagans bas alee enn eeudanewhon Sweden hake Vraretvars | aren aay . § 00 
SCHORLEMMER,C. Manual of the Chemistry of the Carbon Compounds, or Organic 
Chemistry. 1874....... uae teas tas atin e Seren ea odie Saad risen ehraees 5 00 
CAPRON,J.R. Photographed Spectra. 136 photographs. 1878. ....... ao oten On eaenes I2 00 
CAPRON, J. R. Aurorz, their Character and Spectra. 1879. ..............eesee0 eee ee 127 00 
et ke. “Trestise- on Concrete: 18766. casicecccgiecanscwee iar ee) veysiecenssnndeemas .. 600 
REID, H. Treatise on Portland Cement. 1878.. .... ......... wank areeeeealatre aameeees 7 20 
HARTLEY, F.W. Gas Analysts’ Manual. 1879..... ........-+eeee- ee ae 
THORPE, T. E., and MUIR, M. M. Qualitative Chemical Analysis and Laboratory 
Practice. 1878.... aig. Feaeaatara erat oe” iataiers eer err : Saar aves I 50 
THORPE, T. E.,and MUIR, M. M. Quantitative Chemical Analysis. 1873............ 175 
THORPE, T. E.,and MUIR, M.M. Inorganic Chemistry. 3 vols. 1873-’76........... 450 
WANKLYN, J. A. Milk Analysis. 1874..... Ee Pee ee iveavade ia usec earae .s. 200 
Wee, ). AL. Water Amabesion 1870565. ti siuvc dacccuscsdonunteeees | vemsan eke Oe 
WANKLYN, J. A. Analysis of Tea, Coffee, Cocoa and Chocolate. 1874........... cs 28 
WILL, Dr. H. Tables of Qualitative Chemical Analysis. 1874............. .ceeeseeees I 50 


JOHNSTON, J. F. W. Chemistry of Common Life. New edition, by A. H. Church. 1880. 2 00 


O'NEIL, CHAS. Principles and Practice of Calico Printing, Dyeing, Bleaching, &c 


1878. 2 vols. Bre en ree re §< Peden ce Sadulnewew desu adeenied eeewaeevepe aceon 15 00 
Semeur. 5. Es She New Chemisty: 189Ges occneis hte ceicecstasernacucevesttessumeneas 2 00 
STORER, J. H. Manual of Qualitative Chemicat Analysis. 1879...............0eeeseeeee I 50 
FOWNES. Manual of Chemistry. Twelfth edition. 1877. 2 vols... ...... errr “ee 
JOHNSTON, J.S.N. The Chemistry of Modern Life. 1879......... ........ Pare ey 3 00 
PAYEN’S Industrial Chemistry. 698 illustrations, 1878... ...............-- cess Re 


SECOND PART OF THIRD SUPPLEMENT to Watts’ Dictionary of Chemistry. 1880. 13 50 
CAIRNS, T. A. Notes on Quantitative Analysis. Nearly ready.................. 
JEANS,J.S. Steel. Its History, Manufacture and Uses. 1880. ...... ........0005 ~« 96 90 
SUTTON, F. Hand-book of Volumetric Analysis; or, the Quantitative Estimation of 
Chemical Substances by Measure, Applied to Liquids, Solids and Gases. Third edition. 
1876. a sat aaieiat agile > oe dG bea ewenathan Sole et, Rim sina ier anes 6 50 


CALVERT, Dr. F. Crace. Dyeing and Calico Printing, with Recent Improvements in 
Manufacturing, and Use of Aniline Colors.......... Cures (Ske k wah s=sceste es ze eee’ ee 





CROOKES, W. Hand-book of Dyeing and Calico Printing. 1874 

LEIGH, E. Science of Modern Cotton Spinning, Mill Architecture, &c. 1873. 

LOVE, T. Art of Dyeing, Cleaning, Scouring and Finishing. Including Silks, Woolens, 
Carpets, etc. 1869...... ied sauce eaper-wiee <n gene ecenen 

URES’ Dictionary of Arts. Manufactures, Mines. &c. 4 vols., in cloth. $36.00; half Russia. 
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